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FIRE-RESISTING 


CONCRETE 


AGGREGAVE 


The extract from the British Standard Code of Practice CP 114 
(1948) shown below gives clear-cut information on the fire-resis- 
tance of reinforced concrete. It divides the nature of aggregates 


for practical purposes into two broad groups. The first group “ 
gives better results than the second. Limestone is the only natural : 
stone in the first group. aa 
(Extract from CP 114 (1948) p. 42) 
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There are always practical reasons for 


specifying RUBEROID ROOFING 


The complex roof structure of the Lady Lever 
Art Gallery at Port Sunlight presented many 
technical problems. Ruberoid Roofing was 
chosen for the work because of its ready 
adaptability to the special conditions imposed 
by the contour of the roof and its surrounds. 
Any failure of the roof surface could result in 
irreparable damage to the valuable paintings 
on exhibition in the Art Gallery. 


There are Standard Ruberoid Specifications 
designed to meet the practical requirements of 
any type of roof construction irrespective of 
shape or area. In every case the result is a 
permanent waterproof surface immune from 
deterioration in any climate. 


Ruberoid Contract Departments operating from centres in 
Architects, Engineers and Builders London, Birmingham, Manchester, Nottingham, Leeds 
are invited to write for a copy of Newcastle, Edinburgh, Glasgow ond Belfast wil! estimate for 
Publication No. 326 “ Standard supplying and fixing Ruberoid Roofing anywhere in the 
Soecifications for Ruberoid Roofs.” British Isles 


RUBEROID ROOFING 


THE RUBEROID COMPANY LIMITED, 16 Commonwealth House, |-19 New Oxford Street, London, W.C.! 
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FACTORY WORK IN COURSE OF CONSTRUCTION 


YORKSHIRE 


HENNEBIQUE 


FERRO - CONCRETE SPECIALISTS 
SINCE 1904 


HEAD OFFICE : VIADUCT WORKS, KIRKSTALL ROAD, LEEDS, 4 
Telephone : Leeds 20687-8 Telegrams : Ferro, Leeds 
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Consulting Engineers: Oscar Faber and Partners 
Cement Works at Shoreham, Sussex, 
for Associated Portland Cement Manufacturers Limited. 
John Laing and Son Limited 
Building and Civil Engineering Contractors, London, NW7 
Carlisle, Lusaka and Johannesburg 
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Tanta 


the demand for 


ADJUSTABLE STEEL 


grows every day 


because they help to eliminate timber 
from in-situ floor construction — are easily 
erected and struck by unskilled workmen 
~ reduce labour costs —-and effect great 
saving in time. 


Try them at the first opportunity 


ACROW (ENGINEERS) 


33 Catherine Place, London, 8.W.1 (Victoria 0693) Lupton Street, 
22-24 City Rd, Bristol, 2 (Bristo! 24595) 130 Coventry Drive, ‘Glasgow, E (Bridgeton 1041) 
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SISALKRAFT 
CONCRETE CURING 
BLANKETS 


(PREFABRICATED) 


Showing Sisalkvaft Concrete Curing Blankets as used on the Shepway Farm 
Housing Estate, Maidstone. Photograph by courtesy of John H Hughes, Esq., 
M.C..M1.Mun.t., Ft SanJdnst., Borough Surveyor, Contractors: Tilbury 
Construction Co., Lid 

IMPLICITY .. . Efficiency . . . Economy . 
SISALKRAFT—the supreme building paper—made into 
blankets of any size, has become the accepted method of 

concrete curing and FROST PROTECTION. Specified and used 
by av ever increasing number of Authorities and Contractors. 
Technical information and samples on request. 

Sole Distributors for 


SISALKRDET 


JH.SANKEY & SON. 


ALDWYCH HOUSE, ALDWYCH, LONDON, W.C. 
Telephone: Holborn 6949 (20 lines). Telegrams: Brickwork, Estrand, London. 
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Photograph by 
kind permission 
of British Rail 
ways Midland 
Region 


CONCRETE SLEEPERS 


British Patents No. 569573-16779 43 
and Patented in other countries 


prestressed 
positive anchorage 
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STENT PRECAST 
CONCRETE LTD 


SALES: ! VICTORIA STREET, 
LONDON, S.W.! 


Whitehall 2573 


DAGENHAM DOCK, 
ESSEX 


Telephone : 
WORKS : 


Telephone : 


Rainham (Essex) 780 
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pliers of 
“FIRST-CLASS 
CONCRETE 


AGC RECATES 
DELIVERY 


WESTERPIEL ] 
BAKEWELL / “~*~ 
NEWARK 
BELPER 
MELTON 
DERBY 
lon TRENT @ LOUGHBOROUGH MOWBRAY 


Trent Gravels 
10,000 tons per week 
Washed & Crushed |} in. to } In. 
In the aren shown above. 


iwertes guaranteed and keen prices 
quoted. Send for samples and prices. 


TRENT GRAVELS LTD 


ATTENBOROUGH 
Telephone: Beeston 54255. 


@ @OVENTRY 


HALL & C° 


VICTORIA WHARF, CROYDON. "Phone: 4444 


Numerous Depots in London and Home 
Counties, Bristol, Birmingham, Southampton 


PITS SERVED BY MODERN TRANSPORT FLEET EN- 
SURE PROMPT DELIVERY AT ECONOMICAL PRICES 
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VIBRATING EQUIPMENT 
for QUALITY CONCRETE 
PETROL AND | 
ELECTRIC 


INTERNAL 
VIBRATORS 


SALE OR 
HIRE 


E. P. ALLAM & CO. LTD. 


45a, GREAT PETER STREET, LONDON, S.W.1I. Telephone: ABBEY 6353. 
SCOTLAND : 39 CAVENDISH STREET, GLASGOW, C.5. _— Telephone - SOUTH 0/86 


\ 
Civil 


Co 


Quildin 
Engine 


TAYLOR WOODROW CONSTRUCTION LTD. 


HEAD OFFICE: RUISLIP ROAD. SOUTHALL. MIDDLESEX. LONDON OFFICE: 10 PARK STREET, Wl 
Telephone: Waxlow 2366. Telephone: Grosvenor 887!. 
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SINEX ELECTRIC 
VIBRATORS 


are necessary to ensure the 
highest density for all concrete 
constructions and precast units 


CONCRETE VIBRATION LIMITED 


2 CAXTON STREET, LONDON, S.W.! 


itehall 3$72 


Also for Sifting, Sieving, Hoppers 
and all foundry works 


APPLY TO: 


SINEX ENGINEERING COMPANY LTD 


2 CAXTON STREET, LONDON, S.W.! 


Telephone : Whitehall 3572 Telegrams : Armorique, Sowest, London 
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ALPHA CEMENT LTD 


PORTLAND HOUSE TOTHILL STREET 


LONDON, S.W.I. 


Telephone - Abbey 3456. 
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dustless floors 


Concrete dust is fatal to machinery, a severe inconveni- 
ence to operatives and a constant menace to production. 


“CCC CASEHARDENING” process produces a floor which is not only 
hard—so hard that even by the drastic use of a wire scratch broom no concrete 


dust can be raised—-but is also impervious to water and resistant to the destruc- 


tive action of oils, grease and soda. 
“CCC Casehardening "’ process is applied only by our trained staff and the 
result is guaranteed. 


“CCC” PREMIX for Waterproofing, Rapid Hardening, 
and Toughening Concrete 


CONCRETE 


CASEHARDENING 
CO.LTO 


CRESCENT WHARF: BIRMINGHAM. 


LGB. 


SAVE TIME, LABOUR and MATERIALS 


by supporting your TRENCHES 
with 


Available 


ADJUSTABLE STEEL 


TRENCH STRUTS 


STEEL 


TRENCH “~ 
| SHEETING. 


Regd. Design No. 850839 up to 12 fe. 


For full details and leaflet write to —ACROW (ENGINEERS) LTD. 
LONDON 33, Catherine Place, S.W.!. Phone: Victoria 0693 
BRISTOL 22-24, City Road, 2 Phone: Bristol 24595 
GLASGOW 130, Coventry Drive. Phone: Bridgeton 104! 
LEEeos Lupton Street, Hunsiet Phone: Leeds 76514 
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CHRISTIANI 
NIELSEN 


REINFORCED CONCRETE 


PILE DRIVING FOR REINFORCED CONCRETE JETTY 


54 VICTORIA STREET, LONDON, S.W.| 


TELEPHONE: VICTORIA 6152 
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Builders and Contractors 

everywhere increasingly 

standardize on Wickham 
Hoists and Winches 


a better, stronger and more reliable job 


The Wickham Builders’ Hoists, all models, include 
A self-aligning quick ficting Tower Mast which takes 
SUBSTANTIALLY less time to erect 
The Wickham Mast, because of its design and construc- 
tion, has a SUBSTANTIALLY longer life 
The Wickham Winch is ficced with heavy duty self-aligning 
ball-roiler bearings which reduce SUBSTANTIALLY the 
annual cost of maintenance 
The entire Winch and power unit is totally enclosed in a 
steel housing which reduces SUBSTANTIALLY the annual 
depreciation 
Because of the protection aflorded by the housing, the 
Unit must have a SUBSTANTIALLY longer life 
The Wickham Automatic Platform Control increases 
SUBSTANTIALLY the effective life of the Wire Bond 

And so THE WICKHAM (5S 

- a better job 


ENGINEERING CO. LTD. 


34 VICTORIA STREET LONDON SWI ABBey 5967-8 
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Architects : Architects’ Co-operative Partnership, 34 Gordon Square, London, WC.1. 
Consulting Engineers : Ove Arup & Partners, Colquhoun House, London, W.! 


Shell Reinforced Concrete in 
Domed Roofs and Barrel Vaults 


GEE 


WALKER & SLATER LTD 


An important and very extensive factory, wholly of reinforced concrete, and now in course of erection 
at Brynmawr, South Wales. 


Prominent among other striking features, is a series of nine concrete shell domical roof forms, 
each over 80 ft. by 60 ft., covering the main production area. Roofing to other portions is by means 
of concrete shell barre! vaulting. 


The general character and ultra-modern design of the building may probably have an influence on 
the design of large factories in the coming years. 


100 PARK LANE, LONDON, W.1. 
UTTOXETER OLD ROAD, DERBY, and COYCHURCH RD., BRIDGEND, GLAM 


a 
| 
J 
| 
4 


CONCRETE 


JANUARY, 1950. 


REINFORCED 
coNcRETE 
WORK BY 


WOODMAN 


GENERAL BUILDING CONTRACTORS 
SPECIALISTS IN REINFORCED CONCRETE 


BARTHOLOMEW STREET, EXETER. Telephone : 2768 


IVEX 


PREFABRICATED 


TIMBER SHUTTERING 
PANELS 


ECONOMICAL LABOUR-SAVING 


Equally suitable for 
vertical or horizontal 
flat surfaces. 


f Standard sizes 
(planed one side) 
(Other sizes to order if required) 


MASTERS & ANDREN LTD. 


66 FENCHURCH STREET, LONDON, E.C,3. Telephone: ROYAL 1234 
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SPECIALISTS 


Co. (CONT 


We invite inquiries for Gunite LI 


ver 
ew or old structures of every 
of the country. 


HASLINGTON 
T 


elephone : Crewe 2615. 


nings and Renderings 
kind in any part 


CREWE 


A. E. FARR. LTD. 


Station Road - WESTBURY Wilts. 


"Phone: WESTBURY (Wilts) 356 (5 lines) 
and 
2 Victoria Street, WESTMINSTER, S.W.1 
‘Phope: ABBEY 2008 (2 lines) 
CIVIL ENGINEERING AND BUILDING CONTRACTORS 
DEPARTMENTS: 


1. CIVIL ENGINEERING. 2. BUILDING. 


Earth Moving and Levelling. 

Pile Driving and Heavy Founda- 
tions. 

Road and Bridge Building. 

Sewers and Water Mains. 

Tunnels and Outfalls. 

Reservoirs and Water Towers. 

Cooling Towers, Chimneys and 
Silos. 

Wharves and Jetties. 

Railway Sidings, etc. 


Factories, Offices, 
Garages, etc. 

3. PLANT HIRE. 
Excavators, Trenchers. 
Bulldozers, Scrapers. 
Dumpers, Rollers. 
Compressors, Mixers. 
Concrete Pumps. 

Pile Frames. 
Winches and Hammers. 
Mobile Cranes, etc. 


Schools, 


4. HEAVY HAULAGE. 


Special Machinery Carriers and Low- 


Loading Lorries for carrying heavy 
plant and machinery up to 30 tons 
weight. 


Dismantling and erection of heavy 
machinery undertaken. 
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SPECIALIST CONTRACTORS 
FOR REINFORCED CONCRETE 
AND PRECAST PRODUCTS 


vom PRESTRESSED 


CRETE WORK OF ALL 


eee” STRUCTURAL UNITS 


Cc. H. CHASTON & CO. LTD., ESSEX ROAD, HODDESDON, HERTS. 
: Hoddesdon 2264-5. 


Telephone 


BAR BENDERS 
CUTTERS, ETC. 
for hire 


POWER OR OPERATED MACHINES 
AVAILABLE FOR IMMEDIATE DELIVERY 


SIDNEY L. HILL, LTD. 


REINFORCING SPECIALISTS 


MANFIELD’S BRICKYARD, GUILDFORD ROAD, CRANLEIGH, SURREY 
Cranleigh 594. 


Telephone 
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To contractors for Housing & Industrial projects, Public Buildings, 
Schools, Hospitals: CYGNET will shoulder all your joinery and 
carpentry problems and assure fixed profits. CYGNET Joinery is 


made and fixed by craftsmen and backed by 80 years’ experience. 


Write now for details of the CYGNET THE MARK OF THE 
“Supply & Fix’’ Service 


CYGNET 


CRAFTSMAN 


HIGHER SWAN LANE BOLTON Bolton 5576/7 
London Office: 20 Danvers Street, Chelsea, S.W.3 
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ROAD FORMS 


and Concrete Foundation Encasements 


Write for 
Leaflet CCE{RF 


BRITAIN'S LARGEST 
MANUFACTURERS 


[ENGINE ERS! LIMITED 


33, CATHERINE PLACE, LONDON, S.W.!. Phone: ViCtoria 0693 
Bristol (Phone: 24595) Glasgow (Phone Bridgeton /04/). Leeds (Phone: 7654!). 


VIBRATOR 


for compacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 1146/1947, B.S. 
1370/1947 with automatic 
time control device. The 
vibrator illustrated in the 
B.S. was built in our works. 


The “CAPCO”’ range of con- 
crete testing apparatus also 
includes Cube Moulds ; Slump 
Cones ; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 
Machines ; Compacting Factor 
Apparatus. 
Full details on request. 


CAPCO (SALES)» LTD. 


BEACONSFIELD ROAD, LONDON, N.W.10. Telephone: WILLESDEN 0067-4. Cables: CAPLINKO, LONDON 
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RAIN SILO 


CLIENTS 


ISPILLERS 


CONSTRUCTED TO THE DESIGN OF 
L. G. MOUCHEL & PARTNERS LTD 


PETER LIND CO., LTD 


STRATTON HOUSE, STRATTON STREET, PICCADILLY, W.|I 


TELEPHONE 
GROSVENOR 460! (10 LINES) 
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LENSCRETE 


glass and ferro-concrete 


WINDOWS-CANOPIES 
STALLBOARDS 


We supply all types of concrete and glass 

constructions, precast or in situ, con- 

structed by fully experienced craftsmen. 

**LENSCRETE"’ is specified by Govern- 

ment Departments, County Authorities, 

Public Utilities, Consulting Engineers and 
Architects. 


66 Queen's Circus, London, S.W.8 
Telephone: Macaulay 1063 


AGENTS IN ALL PARTS OF THE BRITISH ISLES, DOMINIONS AND COLONIES 


LENSCRETE LID”! 
| 
CUNITE 

0. 
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Established 1834 


WILLIAM 


OWL 


AND SON LIMITED 


Building Contractors 


* 


Head Off é and I ‘orks 


STRATTON STREET, BRISTOL, 2 


Telegrams: CONSTRUCT, BRISTOL Telephone: 22132 (six lines) 


and at 
113, CATHEDRAL ROAD, CARDIFF 


Telegrams: Cardiff 8230/1 


CONTRACTORS for REINFORCED and PRESTRESSED CONCRETE 
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GUNITE AND 
CEMENTATION 


Systematic repairs to structures 
based on systematic diagnosis of 
defects 


o Specialists in the Repair of Engineering Structures 
5 OLD HALL STREET, LIVERPOOL. Telephone: Central 7975 


NEW COKE BUNKERS UNDER 
CONSTRUCTION IN THE MIDLANDS 


REINFORCED 
CONCRETE 


WM. HAMILTON CO. 
LTD. 

CONTRACTORS FOR REINFORCED CONCRETE, 


CIVIL ENGINEERING AND BUILDING WORK 


SHEERWATER ESTATE, WOKING, SURREY. Telephone: WOKING 2922-3 
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Frankipiles 


for major projects 


HERE is a contract for the Stee! Company of 
Wales Ltd., involving at least 25,000 piles. 
Some of the 1/6 Frankipiling Frames used on 
this vast project are shown here. The Con- 
sulting Engineers are Messrs. W. S. Atkins & 
Partners, Westminster, S.W.1. 


WHEN per ol for a contract running into 
thousands les, therefore, it is well to 
remember thet the FRANKIPILE organisation 
has the equipment and personnel to give a 
first-class job in record time. Concentration 
of plant is the keynote of speed on every major 
contract, and it is this factor which enables 
FRANKIPILE to tackle such propositions 
successfully. 


THE FRANKI COMPRESSED PILE COMPANY LIMITED 
39 Victoria Street, Westminster, S.W.! 


"Grams 


Frankipile, Sowest, London. 


"Phones : 
ABBey 6006-9 
SOUTH AFRICA: The Franki Piling Co. of S.A. (Pty.) Ltd., Cape Town and Durban. 
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4 photograph of a section of the Bridgwater-Taunton Road taken in 1921 just after completion 


” 


Laid in 1921, this section of the Bridgwater-Taunton 
Road is of concrete construction reinforced with BRC 
Fabric. Since that time the weight and volume of traffic 
on this road has increased beyond all expectations. 
Carpeted for the first time in 1947, it is as capable of 
bearing the loads of today — and of tomorrow — as it 
was twenty-nine years ago. 


Issued by THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD., 


London, Birmingham, Bristol, Leeds, Leicester, Manchester, 
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SERVICE 


The same view taken during the summer of 1945 


WELDED FABRIC 


STAFFORD Specialists in Reinforced Concrete Design & Suppliers of Reinforcement 
Newcastle, Sheffield, Cardiff, Glasgow, Dublin, Belfast 
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REINFORCEMENT for CONCRETE? 


Let Expanded Metal do the job! 


The culvert illustrated is designed to give passage 
to vehicular traffic to any point of the Station Yard, 
intersected, as it is, by a goyt or narrow, swiftly 
flowing river. The culvert measures 24 0° in width 
by 9’ 0” in height and about 450° 0” in length. It is 
constructed throughout of concrete ; the plain slabbing 
in flooring, walling and roofing is reinforced with 
* Expamet”’ Expanded Steel, and the internal columns 
and roofing beams with steel bars. The scheme forms 

rt of the Hartshead Power Station for British 
Zlectricity Authority, North Western Division, which 
we have a according to the instructions of the 
architects, essrs. W. H. George & Son, Ashton- 
under-Lyne. Contractors: Messrs, George Dew & 

Co. Ltd., Oldham. 


THE % A Technical Service is at your disposal, 


COMPANY LID. 
EX 
| EXPANDED 
‘Expamet’ 


HAP LEPOOLS 2194 
CARDIFF, EXETER, Gtascow, 
LEEDS, MANCHESTER 1 
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RECONSTRUCTION 
SUPPLIES 


PRECAST CONCRETE SPECIALISTS 


We specialise in the design and manufacture of heavy and light 
concrete castings, and illustrate above one of the many contracts 
for which we have supplied structural members in precast con- 
crete. Our factory is fully equipped to cater for a large output 
of units to standard or special designs, and a fully experienced 
technical staff is available to give immediate attention to all 
requirements. Include our name on your list for future inquiries. 


ROMSEY, HANTS. Telephone: Romsey 2124-5-6 
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[ANT ARY 


CEMENTATION 


WILL SEAL WATER LEAKAGES THROUGH CON- 
CRETE, ROCK OR SUB-SOILS, AND WILL STABILIZE 
SUB-STRATA TO ARREST SETTLEMENT OF STRUC- 
TURES ON FAULTY FOUNDATIONS. ALSO BY 
THIS PROCESS DETERIORATION OF CONCRETE 
OR OF MASONRY WORKS CAN BE REMEDIED. 


BORED PILES 


CAST in situ PILES CAN BE PUT DOWN TO GREAT 
DEPTH WITH A MINIMUM OF HEADROOM AND 
VERY LITTLE VIBRATION, WITH DESIGNED 
BEARING CAPACITY 

OUR WIDE EXPERIENCE IS AT YOUR DISPOSAL. 


GUNITE 


RECONDITIONING DAMAGED AND DEFECTIVE 
CONCRETE STRUCTURES. 

ENCASING STRUCTURAL STEELWORK. 

LINING TUNNELS, CULVERTS, RESERVOIRS. 
COVERING THE WEARING SURFACES OF CHUTES 
AND BUNKERS. 


ZoEMENTATION 


oon WORKS. DONCASTER. 


LONDON OFFICE: 39, VICTORIA STREET, S.W.1! 
TELEPHONE: ABBEY 5726-7-8. 
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The long list of contracts of all kinds and sizes 
carried out by us in reinforced concrete reflects 


the very wide experience we have had in this 


class of work. We undertake contracts in any 


part of the country, and invite Engineers and 


Architects to include our name on their lists 


THORNTON 


WELLINGTON ROAD 
LIVERPOOL 


for future enquiries. 
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WATERLOO BRIDGE 


Engineers : Messrs. Rendel, Palmer and Tritton. 
Architect : Sir Giles Gilbert Scott, R.A. 


Chief Engineer of the London County Council: 
Mr. T. Peirson Frank, M.Inst.C.E., F.S.1. 


Contractors: Messrs. Peter Lind & Co., Ltd. 


USED IN THE CONSTRUCTION 
OF THIS MAGNIFICENT BRIDGE 


TELEPHONE GROSVENOR 42 


TUNNELITE, TELEX, 1 


105, PICCADILLY, LONDON, W.1. 
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Prefabricated Reinforced Concrete Storage Bunkers for Penmaenmawr and Welsh 
Granite Co. at Collingwood Dock, Liverpool. 


& Co LTD. 


CONTRACTORS 
PADGATE 


Enquiries invited for all types of Civil Engineering, Building 
and Reinforced Concrete Work, including Heavy Reinforced 
Concrete Prefabricated Structures. 


London Office : 
75 VICTORIA STREET LONDON, sS.W.! 
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wy at wey 


Cement Colours 


give permanent, attractive and economical tinted 
surfaces for all concrete structures and roads 


PRICE LIST, SHADE CARD, LITERATURE, SAMPLES, from 


WwW. HAWLEY & SON, LTD. 


Colour Works, DUFFIELD, Derby 
Phone: Duffield 2294/5 COLOUR MAKERS SINCE 1838 Grams: Hawley, Duffield 


name to 
remember for 
highest quality 
concrete aggregates 


SCOTTISH SAND & GRAVEL CO., LTD. 
Specialists in WASHED 
sine Sand and Gravel LARGE 


BY ROAD & RAIL Aggregates OUTPUT 
All enquiries should be sent to our Sole Agents : 


McCREATH TAYLOR & CO., LTD. 


30 JAMAICA STREET GLASGOW 
Telegrams Rapidity, Glasgow.” Telephone : City 59!/. 
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For supporting temporary shuttering 


to Floors, Beams, Staircases, ‘etc. 


over 


*Only Acrow Props | 
incorporate the 
Acrow patent 


self-cleaning 
device. 


Catherine Place, London, S.W.1 (Victoria 0693) - Capea 76514) 
92-24 City Rd., Bristol, 2 (Bristol 24595) 130 Coventry Drive, Glasgow, (Bridgeton 1041) 


tee l 
\ q 
EWE | | 
| | 
gerails of Acrow 
‘ Please sree! cnurter ins ram 
an 
\ 
Cc | 


‘ 


CONCRETE AND CONSTRUCTIONAL 


SUPER 


ENGINEERING 


JANUARY, 1950 


CEMENT 
THE TANNO-CATALYSED PORTLAND CEMENT 


For CONCRETE 
Provides a CONCRETE of great strength 
at early dates and impervious to water, 


oil, etc., without any form of surface 
coating. 


SAVES TIME SAVES TROUBLE 
NATURALLY WATERPROOF. CONTAINS NO WATER REPELLENT MATERIAL 
Uses :-— 


For RENDERING 

Supplies an impenetrable RENDERING of 
such adhesive power that a |” thickness will 
resist an outside pressure of at least a 20’ 
head of water. 


For SLURRY (as paint) 
Makes a perfectly watertight covering to 
brick or breeze concrete walls at very small 
cost, and also provides the best watertight 
undercoat to coloured finishes. 
Technical Information is available to users. 

Used in 1914-1918 and still used by : 


Air Ministry, War Office, Admiralty, Ministry of Works, Ministry of Supply, etc. 


SUPER CEMENT LTD 29 TAVISTOCK SQUARE, Phone: 


*9 LONDON, W.C.1 Euston 1808 


For PAVING 
Produces a hard wearing PAVING, dust- 


less and proof against penetration by water, 
etc 


PIN YOUR FAITH 


TO THE TESTED 
BRAND. 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FORTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER iS 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE Co. 
22400. LEEDS _ 


*"Grame: “ Grease.’ 
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BEECHAM 


ESTATES CONSTRUCTION CO. LTD. 


design 
manufacture 
and erect 


CONCRETE FRAME STRUCTURES 


FOR INDUSTRIAL, AGRICULTURAL, & OTHER PURPOSES 


We also specialise in the production of reinforced concrete members for foot- 
bridges and all general precast concrete units for civil engineering and building 
work. We invite Engineers and Architects to include our name on their lists 
for future inquiries. 


SHIPSTON-ON-STOUR, WARWICKSHIRE 


TELEPHONE : 187 


~ 
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THE E CONCRETE PROOFER 


HAVE YOU EVER TRIED TO IMPROVE YOUR 
CONCRETE—making it waterproof and stronger— 
BY USING A WATERPROOFER ? 


CONCRETE PROOFER | 


has been used successfully for this purpose 
for over 20 years 
IT MIGHT WELL PAY YOU TO TRY IT! 


Estimated per 100 Ib. of Portland Cement :— 


34 |b. of NOVOID will make WALL and FLOOR RENDERINGS weather and damp proof 
7 Ib. will make CEMENT RENDERINGS proof against water under pressure 
7 Ib. will make MASS CONCRETE proof against water under pressure 


RESISTANCE TO OILS, ACIDS, ALKALIS, etc., requires 
special treatment, and we shall be glad to recommend the 
correct percentage of NOVOID on receipt of full particulars 


Price: 
Carton of 12—7 Ib. boxes 


GET SOME RIGHT AWAY AND HAVE IT READY 
FOR YOUR NEXT JOB! 


MANUFACTURED BY CRAWLEY BROS. LTD. 


Main Selling Agents: 
ACROW (ENGINEERS) LTD., 33, CATHERINE PLACE, LONDON, S.W.! ViCtoria 0693 
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The illustration shows the steel reinforcement in construction of foundations of new blast furnaces, 
reconstruction, for the Steel Company of Wales Limited 


SIR ROBERT 


McALPINE 


& SONS, LTD. 


at Margam Steelworks’ 


We are the builders of the largest reinforced concrete structures in Great Britain, including factories, 


offices, flats, etc. Our organization, our great experience, and the special methods we have evolved, 


place us in an unrivalled position to carry out this class of work economically and at exceptional speed. 
80 PARK LANE, LONDON, W.! 
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DELIVERY AREA 
TRENTHAM GRAVEL 


QUARRIES AT 


Hanchurch, Nr. Stoke-on-Trent, 


Staffordshire. 
Willoughbridge, Nr. Woore, Cheshire. 
Lordsley, Nr. Ashley, Market Drayton, 


UNBEATABLE 
FOR QUALITY 
AND PRICES 


Shropshire 


WASHED, CRUSHED 
AND 
REWASHED CUBICAL 
ROAD CHIPPINGS 


CUBICAL CONCRETE 
AGGREGATES 


itr 


WASHED & GRADED 
ELUTRIATED SUPER 
SAND 


CUBICAL CHIPPINGS 
FOR TARSPRAYING 


THOROUGHLY 
WASHED 
UNCRUSHED 
SHINGLE & CRUSHED 
CONCRETE 
AGGREGATES 


WASHED & WATER- 
WORN GRADED 
SEWAGE FILTER 

MEDIA 


MANCHESTER 
stocue 
LSFORO 
NORTHWICH ACCLESFIELO 
\ 


MIDOLEWICK 
CHESTER SANOBACH 


CONGLE TON 


\ 
CREWE 


NANT 
STOKE 
ON TRENT] 
NEWCAS 
WHITCHURCH 
MARKET DRAYTON. 


ox STONE 
/ 


“NEVYPORT 


WELLINGTON 


SHREWSBURY 


e DAY & NIGHT SERVICE 


Quick loading facilities and a fleet of lorries with 
capacities of from | ton to |I5 tons enable us to 
give immediate attention to all orders and to give 
prompt delivery of supplies in large and small 
quantities to any contract in the area given above. 
Let us quote you for your next contract. Prices 
and samples sent by return. 


TRENTHAM GRAVEL 


HANCHURCH QUARRIES 
TRENTHAM, STOKE-ON-TRENT 
Teleph Trenth 


490972 and 49310 


co., LTD. 
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pre 


CHISARC SHELL ‘D’ 
CONSTRUCTION 


for large roof spans 


The illustration above shows part of a contract carried out for a 
tobacco factory at Belfast, which included the construction of buildings 
420 ft. long by 80 ft. wide, 160 ft. long by 90 ft. wide, and 90 ft. long 
by 60 fr. wide, the roofs of which are thin-slab vaults designed on the 
Chisarc system. The illustration shows the roof of one of the eres 
comprising five vaults of 30 ft. continuous over two spans of 45 ft. 
The buildings were designed by Mr. Ernest A. Newton, F.R.I.B.A., 
F.R.S.A., in association with Mr. G. Austyn Henry, F.R.1.B.A., 
A.M.T.P.1., architect of Messrs. Gallaher, Ltd. Consulting Engineer : 
Mr. H. G. Cousins, B.Sc.,M.Inst.C.E. Contractors : Messrs. McLaughlin 
and Harvey, Ltd. 


Write for information Sheets Nos. 815, 817, 820. 


CHISARC SHELL ‘D’ 


REINFORCED CONCRETE ENGINEERS 


58 RODNEY STREET ~- LIVERPOOL . I. 


Licensees 


Sole British Letters Patent No. 362473 incorporating 
Zeiss-Dywidag, Chisarc and Shell ‘D’ 


Telephone: Royal 4933 


Telegrams: “ Chisarc’’ Liverpool 
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SAVE TIME 


The 1950 ARD-50 MODEL illustratedabove is driven by an electric motor, and the position is shown of the 

pedal and hand control levers. It is supplied complete with standard accessories, and fitted with an electric 

motor, a Ruston & Hornsby petrol-paraffin engine, or a Petter’s petrol engine. It is superior to all types 

in practical speed, accuracy, simplicity and economy. The automatic control is governed by the fluted 

member (Brit. Pat. No. 469,649) which permits the desired bending angle to be set mathematically. This 
mode! is a double-disc machine which will bend all diameter bars from } in. to 2 in. 


1950 RAS-40 MODEL. The 1950 RAS-40 MODEL illustrated below is a single-disc 


machine for bending bars up to I} in. It has been designed for the special purpose of enabling the 

Contractor to obtain an extraordinarily high bending production of bars up to I} in. Its speed has been 

increased to a practical ,limit of 8 to 10 r.p.m., and a full hook bar takes three seconds bending time. Its 

simple operation enables the maximum high speed to be easily maintained with accuracy in bending. Send 
for full details. This model can be supplied motorised or engine-driven. 


CEMENT & 


30a DOYLE RD., S. NC 


"Phone: Ad 
"Grams: Home: Cembeigi, Phone, Lo: 
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The illustration above shows the bending of an angle loop in one operation with the 1950 ARD-50 Model. 

This model is invaluable for repetition bending, and is fitted with a cantilever back rest for multiple bending 

of small diameter bars shown in the illustration below. We also supply, at extra cost, a special device for 

bending hoops and spirals, and formers and back rests for special steel, such as “ Isteg,”’ “ Square 

Grip,” “ Twisteel,”” etc. The 1950 ARD-50 Model is in full production, and complete details will be 
‘ sent on request. 


POWER BAR GUTTERS 


Send for our illustrated catalogue giving details of the BRAL.SOA model 
high-speed shearing machine. it cuts mild steel rods up to 2 in. diameter, 
makes 28 cuts per minute, and 2 in. diameter bars requires one cut only. 


LTD. 


VOOD, LONDON, S.E.25 


wumbe 5244. 
Export: Cembeigi, London 
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ENGINEERS & CONTRACTORS 
IN REINFORCED CONCRETE 


for all types of structures 
including 


FLATS CANTEENS FOUNDATIONS 
FACTORIES SCHOOLS PILING 
WAREHOUSES HOSPITALS BUNKERS 
GARAGES ASSEMBLY HALLS BRIDGES 

DOCK SHEDS RESERVOIRS 


STEEL REINFORCEMENT BARS AND FABRICS SUPPLIED 


Our specialist design service and advice on the use 
of Reinforced Concrete are available on request to : 
THE LIVERSEDGE REINFORCED CONCRETE ENGINEERING CO., LTD. 


Jia john Adam Street, Adelphi, Westminster, WV 
Telephone: Temple Bar 8948 9 


A name that signifies accuracy and 
speed in bar-bending and fixing 


A long and specialised experience in bar-bending and fixing for contracts of every kind and size for 
some of the foremost Engineers and Contractors in the country enables me to offer a service which 
ensures the highest efficiency at the lowest possible cost. Include my name on your list for future 
inquiries. Quotations submitted for contracts in any part of the country. 


E. B. CORNELL, 105 WALMLEY ROAD, WALMLEY, SUTTON COLDFIELD 


Telephone : ASHFIELD 123! 
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Cut those 


Photograph by courtesy of Mersey __ 
Docks and Harbour Board. - 


*‘KWIKFORM’ 
Patented Suspended 
FORMWORK SYSTEM 


In the reconstruction of large dockside warehouses, 


There are also :- so important to the nation’s export drive, the 


*“KWIKFORM’ Patented Authorities concerned, after giving full considera- 
Wall & Beam Shut- tion to all classes of construction, decided to 
tering. take advantage of the efficiency and economies 

Unit Frame Scaffolding. derived from casting in-situ, with the use of 


KWIKFORM equipment. 


ee The ‘KWIKFORM * Patented Suspended F 
e * * Patent uspen orm- 
Rising Trestles. work system illustrated in actual use on one of 
Builders’ Tools, etc. the sites is adaptable to any job, large or small, and 
is available for hire or outright purchase. 
*“KWIKFORM Spanforms, as illustrated, are 
made in a range of sizes to suit openings from 
3’ 3” and do not need Props for Spans up to 16’ 0", 


Write for full details, quoting reference 2599A. 


DESIGNERS & MAKERS OF UNIT FRAME SCAFFOLDING 

WALL & BEAM FORMWORK . SUSPENDED FORMWORK } 

BARREL ROOF FLEXIBLE FORMWORK . TREST”ES j 
SHORES & STRUTS - BUILDERS TOOLS ete 


Head Office -WATERLOO RD. BIRMINGHAM 25> london OfMice - 66 VICTORIA ST. SWI 
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Ford Engines have a power range from 23 to 
85 b.h.p. and there is also a Petrol Vaporising Oil 
Engine for extra heavy work developing 30 b.h.p. at 
1,200 r.p.m. Their economical power and capacity for 
continuous trouble-free service have proved most success: 
ful for a wide variety of industrial purposes. You will 
find Ford Engines installed in cranes, winches, generating 
sets, mechanical shovels, road rollers, cement mixers and 
many other forms of industrial equipment. Genuine 
Ford Spares are available in every part of the country 
— at fixed, low prices 


Why not consult our Industrial Unit Department 


about your power problem’ You'll find 


BHP I0HP 
them very co-operative. 


> 


FORD MOTOR COMPANY 


ENGINES 


HP 


JANUARY, 


7990. 
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Beams designed by R. Travers 

Morgen, Minnick 

end cast at the Fondu Works, 
Wet Thurrock. 


To demonstrate the very high early 
strength of CIMENT FONDU concrete, two reinforced 
concrete beams were cast to form a small bridge. A 10-ton 


railway wagon containing 7 tons of cement was passed over 


this bridge when the concrete was only 20 hours old. The 
demonstration was entirely successful, there being no sign 


of cracking. 


The beams were designed for a working load on the concrete 


of 2,500 Ib. per sq. in. Dimensions: 18 in. x 18 in., span 


18 ft. Isteg steel reinforcement. Approximate strengths : 


1 day - 6,000 Ib. per sq. in. 


7 days — 7,800 


28 days — 8,500 ,, CIMENT 


The words CIMENT FONDU are the Registered Trade Mark of 
LAFARGE ALUMINOUS CEMENT CO. LTD., 73, BROOK ST., W.1. Tel. : MAYfair 8546 
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“REINFORCED CONCRETE ” 


By Professor A. L. L. BAKER P 
Professor of Concrete Technology, 'mperial College of Science and Technology, London 


Published September, 1949 


312 pages. 185 illustrations. Price 15s. By post: 15s. 9d. in Britain; 3°50 dollars in Canada 

and U.S.A.; \6s. elsewhere abroad. 

Es RIBES the theory and practi al design ol concrete structures of 

all kinds. Invaluable for students and for engineers wishing to acquire 

a sound knowledge of the latest developments of reinforced concrete. Gives 

several methods of analysing indeterminate structures. Designing within 

safe limits is described. Diagrams and tables facilitate the use of theories. 

Examples, working drawings, specification, and extracts from the latest codes 

ol prac tice. Re ( ommended pro edure in othce and on site based on experience. 

General examples of design. Photographs of notable structures and concrete 
finishes. 

CONTENTS 


PRINCIPLES Factor of §.--SECONDARY Stresses: Creep; Shrink- 
fet. Loads and stresses Sate mits of age; Plast yield; lorsion; Temperature 
pticons ] } cost and other tac stresses 


Aesthetic principles ’ RESTRESSED ONCRETI ethods of 
prestressing concrete ; Principles of prestressed 

2 STATICALLY INDETERMINALE STRUC- concrete beams; Comparison with ordinary 
TURES Flasti deformation Slope and defle« reinforced concrete beams Advantages of 
tion expressed as elastic weights Mohr’s rule ; using high-grade conerete and steel; End- 
Bending moments at fixed supports imchored and nerete-gripped wires; Sim- 

ethod « ales ¢ no 
Continvous Beams Bending moments at teers methoc of lculating the moment of 
supports determined by the methods f fixed resistance ; Be - sac f any cross section ; Shear- 
st SSeS oth ro- 
tion, and characteristic points. cedure for design; Recommended practice. 

FRAMED STRUCTURES AND Arcues: The dik De PRINCIPLES OF 
method: Muller-Breslau's solution; Profile of Bridges and 
an ideal arch: Application of the general Bins ; Retaining walls and dams: Under- 

at 1 ures > 
elastic equations for fixed arches; A simple and tructures ; and wharves ; 
method of calculating wind moments on frames oundations 

¢ 
of on of F REINFORCEMENT AND DRAWING 
Analysis; Example; Arrangement of PRICE Iples ; Types of rein 
piles in jetties forcement; Detailing; Work in the bending 
I D lal yard and on the site; Checking calculations 
LAB IN ON and drawings: Exar ples of drawings 
supported by beams ; iat-siaD Deamiless con 
structior 8.—EstimMatine, Costine, Procress CHARTs. 

Ihe membrane theory ; 9.-——-CONCRETE CONSTRUCTION: Aggregates: 
Semi-elliy lal and se al “ shell’ Workabilitv, water ntent, density and 
roots raph inaivsis Ol Gomes strengtt ot nerete Concrete mixtures 

ams AND SLARS lheory of reinforced Making and placing herete Surface finishes ; 
ete Gr Shear : Bending ir Site planning and inspection ; Specification. 


4 OMMER 


Design Data Working stresses in 


essure of wine Hearing pressure 


on ground ; 


CoLu™Ms STRIY rt and long Siabds spanning im tv rections 


“ 12.—GENERAL EXAMPLES. 


eccentu I PLAS! DHEORY 


Concrete Publications Limited, 14 Dartmouth Street, London, $.W.1, England 
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Forty-Foot Bridge, for Isle of Ely C.C. 
Constructed in Reinforced Concrete by 
TARSLAG LTD. Specialists in Civil 


Engineering of all types. FREE COPY OF 
J “ ENGINEERING DATA” 


By Appointment to Booklet of specially prepared 

Tables of facts and functions for 

Admiralty, Air Ministry, Ministries of all interested in Civil Engineer- 

Works, Supply and other Government ing. For complimentary copy, 

. write on the letterhead of your 

Firm, to Tarslag Ltd. (Dept. 
County Councils, etc. CON /23), Wolverhampton. 


Departments, Municipalities, 


TARSLAG 


LIMITED 


WOLVERHAMPTON & STOCKTON-ON-TEES 
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WOLVERHAMPTON 


GRAVEL 
THE 
SAND BEST 


CUNCALLY CONCRETE 


BROKEN GRAVEL AGGREGATES 


TWICE - WASHED 
GRADED TO IN THE 
SPECIFICATION MIDLANDS 
TWICE - WASHED 
SAND 


ECONOMICAL PRICES Prompt delivery 


QUOTED FOR 
LARGE AND SMALL by own Lorries 


— WEEKLY OUTPUT 


2,000 TONS 


Fallings Park 31108. 


LESLIE HAWKINS LOWE 


CANNOCK ROAD WOLVERHAMPTON 
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LEONARD 


CONTRACTORS FOR REINFORCED CONCRETE, 
CIVIL ENGINEERING AND BUILDING WORK 


Included in the long list of contracts carried out by us in reinforced 
concrete is the Railway Bridge near Wigan, illustrated above, 
recently constructed by us for the L.M.S. Railway. Chief 
Engineer: Mr. W. K. Wallace, M.Inst.C.€. 


Terminal House, HEAD OFFICE : Chancery Chambers, 


Grosvenor Gardens, 55. Brown Street, 
London, S.W.1I. ADLINGTON, LANCS. Manchester, 2 


Telephone : Sloane 5842. Telephones : Adlington 264/5/6. Telephone : Blackfriars 3273. 
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CONCREAM 


in situ and precast concrete 
work where the use of « 
white mould oi! is recom- 
mended 


VIBRAMOL 


PRODUCTS OF THE 
ORIGINAL MAKERS OF 
CONCRETE MOULD OILS 


We specialise in the production of mould oil for con- 
crete work of every kind, from mass concrete work to 
high-class architectural stone work, and have an un- 
rivalled experience which enables us to give expert 
advice on all mould oil problems. We have a grade for 
every purpose, and will be pleased to submit full details, 
samples, and prices on request. 


RICH? HUMBLE & SON, LTD., COLUMBA OIL WORKS, LEEDS, 3 


Telephone 27155. 


ESTABLISHED 1854 Telegrams : “ Columba, Leeds.” 
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Irst-class 
REGD. 
This non-staining, smooth 
3 and easy working white 
: mould off can be used with 
| confidence on all classes of 
This non-staining and non- 
separating mould of! is made 
specially for use on stee! 
shuttering and moulds where 
vibrators are used, and pro- 
vides a good film which is 
not readily moved under 
vibration. 
REGD. 
- This grade of mould off has 
been specially produced for 
wee with sprey gun. it 
tia can be used with great 
i economy on all types of 
shuttering and moulds, and 
will mot seperste under 
pressure. 
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WORLD'S LARGEST HANGAR 


*“ CHEECOL” patent GROUTING PROCESS played a 
part in a race against time to provide the floor for the 
Giant Brabazon Aircraft Assembly Hall. 


Tens of thousands of square yards of | of the Consulting Engineers, Brian 
advance concrete sub-base were provided | Colquhoun & Partners. 

by this process to take heavy loads from | The“ Cheecol”’ Process provided rapid pro- 
erection towers. The architect for the | tection of sub-soil against disintegration due 
project is Eric Ross, A.R.1.B.A., architect | to adverse weather conditions. 

of The Bristol Aeroplane Company Ltd. 

The work was carried out by Sir Alfred | 

McAlpine & Son, Ltd., to the instructions | 


SIMPLE FOUR-STAGE PROCESS 


1. The coarse aggregate is placed in position. | means. It flows freely into ,the interstices, 
2. Cement, sand, water and “Cheecol” are mixed forming a solid, water ~y homogeneous mass 
together to form a grout. i: i See of immense strength 
3. The grout is poured over and into the aggregate or 
by pumping, gravitation or any other suitable | 4. The surface is finally screeded. 


skied labour equipment is needed, and perfectly satisfactory results can be obtained with the employment of 


* Cheeco!” Process of Concreting saves 50° Time and Labour, 33% Cost and up to 30", Cement. 


CHEECOL 


(Patent No. 554863) Regd. Trade Mark 


CHEECOL PROCESSES LIMITED 


KEELAND HOUSE, 644 OXFORD RD., READING. ‘Phone: Reading 60821 
Licensees for Scotland—J. & W. Henderson Limited, 14 Albyn Terrace, Aberdeen. 
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The PC3 Electrically Driven Con- 
crete Pump—20/24 cu. yds. per 
hour. 

gd PC4—8/10 cu. yds. per 


e up to 135 ft. vertical or 
Pang ft. horizontal. 


CONCRETE 
BY PUMP PIPELINE 


@ The latest and most efficient method of placing concrete. 


Life of Pump practically indefinite : all essential surfaces in 
contact with concrete are renewable. 


Pumpable concrete must of necessity be good concrete. 


Pump and Mixing Plant can be located at the most convenient 
position within the pumping range. 


The continuous output of the Pump at a constant speed 
governs the working of the whole concreting gang. 


Tue Concrete Pump Company 


4 STAFFORD TERRACE, LONDON, W.8 


Telephone: Western 3546. Telegrams: Pumpcret, Kens, London. 
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AND 
PARTNERS LTD. 


Reinforced Concrete Structure at a Power Station Engineers & Contractors 


Reinforced Concrete 
Specialists 


10 SUDBURY HILL, 
HARROW-ON-THE-HILL 


A 
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As of tt PHOTO COPYING 


types of sensitised photo materials 
Haldens are in a unique position as 
print room suppliers. Materials 
for Biue Prints, Dyeline Prints, 
Gas Developed Prints, Sepia 
Prints, ‘‘Ferazo"’ Biue Prints, 
Ferro Gallic Prints, etc. 

The brand names Dyalyn"’, 
Neutralyn "’, ** Vaporax 
**Cyano"’, Ferazo"’ are your 
guarantee of complete satisfaction. 


| “FERAZO” 
J. HALDEN & CO., LTD. DEVELOPING MACHINE 


8, ALBERT SQ., MANCHESTER, 2 


is the Ferazo 


Branches at —London, Newcastle-on-Tyne, Birming- . & Developing Machine. Write for 


ham, Glasgow, Leeds and Bristol fully descriptive leaflet 


4 
j ad BLUE 
- 
Sat 
4 
OF MANCHESTER || > — 
4 NG 
LT D =. 
“4 
owen ~ 
4 


JANUARY, CONCRETE AND CONSTRUCTIONAL ENGINEERING vii 


SPECIALISTS 


IN POWER 
STATION 


The Mitchell Construction Com- 
pany have been responsible for 
building and civil engineering 
works on the following power 
stations — Portishead, Hams 

Hall, Leicester, Neepsend, 

Liynffi, Grimsby, Lronbridge, 
Brimsdown, Blackburn Mead- 
ows, Peterborough, Ferry- 

bridge, Thornhill, Rother- 
ham, Fulham, Stourport, 

Agecroft, Stalybridge, 
Mexboro, Hull, Wigan, 
Walsall, Preston, Poplar, 

Stafford. 


_ REINFORCED CONCRETE: CONSTRUCTION. 


ONE BEDFORD SQUARE W.CI. 


‘ 
CONSTRU CTI ON 
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The itluscration shows 
the coloured reinforced concrete chim- 
neys erected for che British Electricity 
Authorities new Power Station at 
Kingston. 


CONSULTING 


TILEMAN & COMPANY LIMITED 
REINFORCED CONCRETE ENGINEERS AND CONTRACTORS 
20) KNIGHTSBRIOGE, $.W.1. TELEPHONE KEN C134 


Benders 


The machine illustrated is the model 
2A BAR Bending Machine for the TTT TTT 


4 
accurate and rapid cold bending, to . 
precise measurement, of mild steel FOR ROAD 
reinforcing bars up to | \" diameter. REINFORCEMENT 


ANCHORAGES TO 
CONCRETE 


SPEARPOINT Floor Clips to anchor 
wood floors to concrete 
DOVETAIL Masonry Siot Anchors 
to anchor brick and stone facings to 
concrete. 


ANKORTITE Box Fittings. 
For full particulars of this and other Kennedy 

Bending Machines, write t >— ABBEY BUILDING SUPPLIES CO. 
WEST DRAYTON, MIDDX. Phone: West Drayton 2084 — 


3) 
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REINFORCED CONCRETE ROADS 
Cheapest in the long run... 


WITH 


REINFORCEMENT 


McCalls *Matobar weided steel rein‘orce- 
ment used at St. Helen's Road, Swansea 


Borough Engineer & Surveyor : |. B. Bennett, 
Esq.. M.1.CE 


Contractors: County Borough of Swansea, 
Borough Engineer and Surveyor's Dept 


McCALL AND COMPANY (SHEFFIELD) LIMITED 
TEMPLEBOROUGH, SHEFFIELD - and at LONDON 


@ sre 


lx 


For nearly 60 years 


this trade mark has stood for speed and 


strength in reinforced concrete work. 


DRAGON 


(Brand) 
PORTLAND CEMENT 


Supplied by 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD. 
PENARTH, SOUTH WALES 


CONCRETE AND CONSTRUCTIONAL. ENGINEERING  jaycany, soso. 
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Telephone : Penarth j00 Telegrams ** Cement, Penarth 
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At the Cromer Street flats 
Bradford’s were responsible 
for: 


hollow block floors, 
staircases, 

reinforced concrete walls 
using special pre-cast 


Flats in Cromer Street .W.C.! 


CONCRETE CONSTRUCTION 


Hollow-block floor laying # He A D FO K DS 


F. BRADFORD & CO. LTD. - ANGEL ROAD - LONDON ~- N.1/8 (Tottenham 4267) 
AND 6 LIVERY STREET . BIRMINGHAM (Centra/ 2850) 
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ANT ARY 


Steel Shuttering « Road Forms 
Mixers Hoppers Barrows 
Tubular Scaffolding ¢ Steel 


Moulds, etc. 


MADE AS GOOD AS NEW 


“METSPRAY” 
SERVICE 


SALES ORGANISATION 


SAFEGUARD 


(ENGineers) LTD., 103 KING STREET, LONDON, W.6 
Telephone: RiVerside 3642-4 


SPEedwell 


WASHED 

BALLAST, SAND, SHINGLE & 

Crushed Aggregate for Reinforced Concrete. 
WILLIAM BOYER & SONS, LTD. 


Send and Ballast Spectaliots, 

DELIVERED DIRECT TO ANY 

CONTRACT BY MOTOR LORRY. TRONGATE WHARF, 
Quotations on Application. PADDINGTON BASIN, W. 


Telephone: Paddington 2024 (3 lines). MEMBERS OF B.S. @ A.T.A. 


ALL TOOLS 


RAILS 
TRACK 
TRUCKS 


& MACHINERY for BUILDERS & 
CONTRACTORS 


BARROWS WITH PRESSED 
STEEL SEAMLESS BODIES 


M.E. ENGINEERING, LTD., 


Dept. 7.8., 457 Finchley Read, 
Lenden, 


Telephone: Hampstead 7486/3 
Telegrams : Mengilim, Haver, London 


law CONCRETE AND CONSIRUCTIONAL ENGINEEKING | mn, 1950. 
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CONCRETE by 


CAFFIN 


& CO., LTD. 


CONTRACTORS FOR CIVIL ENGINEERING 
& REINFORCED CONCRETE CONSTRUCTION 


25 CRAVEN STREET, LONDON, W.C.2. Telephone: Whitehall 2445-6. 
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GLASCRETE 


is the name of a group 
of translucent load bearing 
constructions in reinforced 
concrete and glass which 
have been designed to 
cover a wide range of uses 
including : 
ROOFS 
FLOORS 
CANOPIES 
LANTERNS 
PAVEMENTS 
WINDOWS 


j. A. KING & CO., LTD., 
181, QUEEN VICTORIA STREET, LONDON, E.C.4 
Telegrams: “Kinovique, Cent, London.” Telephone: CENtral 5866. 


THE 


“JOHN BULL” 
CONCRETE BREAKER 


NEW “BAL.” TYPE. 
INCREASED :— 
PENETRATION, RELIABILITY, LIFE. 
REDUCED :— 
VIBRATION, NOISE AND WEAR. 


THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


| 


* * 


REAVELL & CO., LTD. 


RANELAGH WORKS, IPSWICH. 
TELEGRAMS : “ REAVELL, IPSWICH.” TELEPHONE : 8184 
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HELICAL 
ENGINEERING CO. LTD 


We shall be pleased to submit quotations for supplying rein- 
forcing bars in lengths up to 40 ft., in diameters up to I in., 
supply reinforcing bars bent ready for fixing, and supplying and 
fixing reinforcing bars on the contract, including : 


SPIRAL and HELICAL BINDING 


UP TO j in. DIAMETER 


RADIUSING 


UP TO Ij in. DIAMETER 


HEAD OFFICE: 82 Victoria Street, London, S.W.!. Telephone: Victoria 6838 (6 lines). 
WORKS : 67 Woolwich Church Street, London, S.E.18. Telephone: Woolwich 2392. 
MIDLAND OFFICE: 183 Broad Street, Birmingham. Telephone: Birmingham Midland 5382. 


And at Newcastle-on-Tyne. Telephone: Newcastle-on-Tyne 27744. 


always from 


CONCRETE AND CONSTRUCTIONAL ENGINEERING  jaxvany, rose. 


CONCGREMS PULLING 


| LIMITED 
CIVIL ENGINEERING CONTRACTORS 


Specialists in the construction of all forms of reinforced concrete structures 
for Industrial and Public Services, including : 


DOCK & HARBOUR BOARDS - RIVER AUTHORITIES - RAILWAYS 
ELECTRICITY AUTHORITIES - GAS COMPANIES & AUTHORITIES As 
INLAND WATER WAYS - WATER BOARDS - HEAVY INDUSTRY a 

SHIPBUILDING YARDS 


: We invite engineers to include our name on their lists when enquiring for 
reinforced concrete construction. 


CROYDON GEN. 
ERATING STATION 
By courtesy of B.E.A., 
G. Meuchel and 
Partners, Consulting 
Engineers 


10 WESTMINSTER PALACE GARDENS. ARTILLERY ROW. LONDON.S WI. - ABBEY 1626 
LADAS DRIVE BELFAST - BELFAST SBI00 - WORKS ‘RIVER RD. BARKING -A/PPLEWAY 2624 
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Electric 


BAR 
BENDING 
MACHINE 


For all types of bends required in 
reinforcing bars, users of this machine 
acclaim it as the fastest and most reliable. 
Bends single bars up to 2° dia. or a group 
of bars of combined cross-sectional area 
up to 3 sq. ins. Ideal for repetition 
work. Simple and foolproof in opera- 


tion. 


For full details and price write to :— 
ACROW (ENGINEERS) LTD. 
33, Catherine Place, London, $.W | Victoria 0693 
22.24, City Road, Bristol, 2 Bristol 24595 
130, Coventry Drive, Glasgow, E.! Bridgeton 104! 
Lupton Screet, Hunsiet, Leeds Leeds 76514 


A 
WI gt 
aco" 
automatic repetition 
bends up to 9 
2 
dia. 
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Working for Prosperity 


As the walls rise the tempo of the work quickens. You'll see the 
Land-Rover hustling busily back and forth with men and materials. 
And yet it is more than a run-about: with its power take-off and four- 
wheel drive it makes a mobile power unit which can take rough ground 
in its stride and bring power to where it’s wanted—right on the spot. 


Write for full particulars of the new 15 cwt. steel trailer —light, but 
strong and roomy — specially designed for use with the Land-Rover. 


WHEREVER THERE'S WORK TO BE DONE 


YOU'LL FIND THE L A / ID 
OVER 


Britain's most versatile vehicle 
MADE BY THE ROVER COMPANY LIMITED, SOLIHULL, BIRMINGHAM 
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TURBINE HOUSE, SKELTON GRANGE POWER STATION 


ECONOMY IN DESIGN AND 
MAINTENANCE—A GOOD 
COMBINATION 


BRIDGES, WATER TOWERS, 
WHARVES, JETTIES, PITS, 


TANKS, RESERVOIRS, 
BUNKERS, BUILDINGS, 
PILED FOUNDATIONS 


Head Office: NETHERFIELD, BERKHAMSTED, HERTS. Phone: Berkhamsted 1|128-30 


Branches at: LONDON - BIRMINGHAM - MANCHESTER - LEEDS - EDINBURGH 
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Janet 


DEEP WATER JETTY 


Reinforced concrete jetty consisting of an approach 548 ft. long 
with a head 246 ft. long by 62 ft. wide. 
Serewerete~ cylinder piles have 


reinforced concrete deck beams are 


The 72 supporting 
been capped and precast 
being placed in position. 


BRAITHWAITE 
LTD 


Temporary London Office : Telephone : WH Itehall 3999 


KINGS HOUSE, HAYMARKET, LONDON, S.W.1 
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EDITORIAL NOTES 


The Universities and Technology. 


LONDON, JANUARY, 1950 


Last month an important discussion took place in the daily press, particularly 
rhe Times,”’ on training in technical subjects, and in particular on the position 


of technology in the universities. There seemed to be a notable difference of 


opinion between most of those representing the classical and the arts side of the 


work of the universities and those engaged in the technological departments. 


On the one hand the view was expressed that it seemed to be wrong that a seat 


of learning should award degrees to men who are not learned, but whose general 
education had not been carried beyond the standard of matriculation (that it is 
not, for example, in the public interest that a man who has been trained in a 
scientific or technical subject but who may find it difficult to express himself in 
his own language, or even to spell, should have a university degree) ; and that 


a university degree should be some indication that the recipient had reached the 


standard of general knowledge and had the wide outlook on affairs that is generally 


associated with a “ university man.’ On the other hand, those engaged in the 


technological departments of the universities generally preferred that the present 


system be maintained because of the higher status of a man who can claim to be 
a university graduate, without regard to the possibility that a man without learning 
but with some technological training only is thereby able to earn a university 
degree with all that this implies to those who expect a university graduate to be 


a man of liberal education. An alternative suggestion was made that techno- 


logical training be concentrated in new technological colleges which would issue 
their own diplomas or degrees to successful students, indicating that the recipients 
had been trained in a scientific or technological subject only, and that they would 
not necessarily have the wider knowledge and outlook that a university graduate 
might be expected to possess. It was also suggested that at these new colleges 
the arts and the humanities should form part of the curriculum, and the technical 
high schools on the Continent and the technological institutes of the United 
States were put forward as an ideal towards which we should work in this country. 

This is a question that has been frequently written about in this journal. 
We have much sympathy with those who wish the universities to remain seats of 
learning in the true and wide meaning of the word, and who deplore the low 
standard of learning of many of those who leave the universities with a degree in 
science or other technological subject. The present tendency to increase the 
number of men trained in scientific and technological subjects may accentuate the 
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problem, for the lowering of standards in order to fill the places made available 
for higher education out of public funds seems now to be common practice. In 
order to substantiate a claim that we have a large number of scientists in this 
country, it is Common to assume that every man who is awarded a science degree 
IS a scientist or an engineer, although he may never be fitted for any more 
important duties than those of a laboratory assistant or a designer-draughtsman. 
Ihe curtailed training of many ex-service men, who have been awarded university 
degrees or admitted to membership of some of the learned or professional societies 
as the result of a modified examination, has after two wars also reduced the value 
of such degrees and membership, however desirable it may have been on the ground 
of humanity to help men whose studies had been interrupted by circumstances 
beyond their control. 

[wo other views were also expressed in the discussion. One was that a 
university should be a true seat of learning, that is that its teaching should be 
confined to arts subjects and that exclusiveness or even smallness would be io 
disadvantage provided that the teaching were liberal and sound. Others appeared 
to wish the universities to be expanded, so that they would teach all technological 
and scientific subjects. Again we have much sympathy with what would prob- 
ably be called the old-fashioned view. We have no faith in bigness for the sake 
of bigness in matters of education, and we believe that some universities have done 
themselves much harm by accepting some of the endowed extensions that have 
been offered to them. Art schools and similar institutions have been known to 
compete with one another for students in order that one of them may be able to 
boast that it is the largest in the country, and large numbers of seats are paid 
for out of pub‘ic funds, and in neither case is much regard paid to whether or not 
more candidates are being made for an already overcrowded profession or whethet 
the students will ever be able to earn their livelihood by practising the art or 
profession they are taught. This is to be expected in a commercial school or a 
correspondence course worked for profit, but in the case of an endowed or state 
aided institution it is inexcusable. 

Che disagreement ts between those who believe that a university is a place 
where people are taught to be good citizens, where they receive a knowledge of 
the arts and the humanities and of history, where they are taught to believe with 
Juvenal that virtue is the only nobility, and those who wish to see a large part 
of a university devoted to teaching a man as much of a science or a technological 
subject as will start him on his way to earn a living in a profession or an industry. 
We can see little difference in this than in a trades training school where lads are 
taught how to make a wiped joint in the plumbing department and a dovetail 
joint in the carpentry department, with no or little effort made to further their 
general education. It is certainly in the interest of the nation that as many 
as are necessary should be taught a trade or be given a grounding in technological 
and scientific subjects, but it would be still better if their general education and 
knowledge were also improved. We do not agree that a few lectures on the arts 
interspersed with the teaching of a technological subject is sufficient, any more 
than we agree with the naive suggestion that the fact that students of a techno- 
logical subject may be members of the same football club as arts students is 
sufheient to give them an appreciation of the arts. It is doubtful if the arts as 
well as a technological subject could be properly taught within the period at 
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present spent in a university course, and it would be costly in time and money 
to extend this period. 

We have previously expressed the view that an arts degree should be an 
essential qualification for admission to a course of science or engineering, and this 
we believe is the proper solution. The arts course might be shortened and an 
arts degree might be replaced by a diploma. Generally it is not until many years 
after they have obtained a science degree that many men acquire the mental 
outlook without which they cannot be true scientists or engineers. A modified 
arts course would give them this broader outlook before they start on a techno- 
logical course, and one cannot but believe that the time would be well spent. If 
we require only technologists who have no interest outside their own particular 
calling, then we can dispense with the arts and continue to produce men with a 
narrow outlook ; men who think that computing stresses is engineering and that 
routine work in the laboratory is science. But a really great engineer or scientist 
must have a liberal education which puts at his disposal all natural knowledge. 
No really great scientists of the past worked in one narrow groove ; they were 
proficient in most arts and sciences, and this versatility was the most important 
factor in their success in the branch of science for which they are best known 
to-day. It is perhaps in industry to-day that we see most clearly the result of a 
liberal education. Many of our great industries were started in the last century 
by men of great energy and enterprise but little education, and this was one of 
the causes of the hard conditions in which most of the working people lived in 
those days. It is fortunate that many of these industrialists realised their own 
shortcomings and sent their sons to a university... The results of the more liberal 
education of their descendants are to be seen in the more humanitarian treatment 
ot the workers to-day ; indeed in some industries the conditions of employment, 
the rates of pay, the care of workers in sickness and old age, and the attention 
given to the welfare of the workers are in advance of even the high standards 
set by the legislation of to-day. Had the conditions of labour in the last century 
been governed by some of the liberal-minded industrialists of to-day there would 
be no Eros in Piccadilly, for Lord Shaftesbury would have had no cause for his 
advocacy of the reform of the hard lot of the working people, and Karl Marx 
would not have written a line of his works that are the basis of communism. 

We can conceive few things that are likely to be more disastrous than the 
proposal frequently expressed nowadays that engineers and scientists should be 
in charge of the affairs of the nation because they are trained in planning and 
mathematics. Human beings cannot be “ planned” like a building or a pro 
duction line, human affairs cannot be solved by mathematics, and men cannot be 
regimented according to the answers found on a slide-rule. Where this has been 
tried by rulers of nations or by those in charge of industry it has always failed 
after causing untold misery. ‘‘ History,” says Lingard the great historian, “ is 
little more than a record of the miseries inflicted on the many by the passions of the 
few.” It is the more liberal mind and spirit of men whose passions are concerned 
with the well-being of the many rather than with their own selfish ambitions that 
will make the better world we all desire, and a liberal mind will seldom result 
from an intense training in one small branch of science or technology. 
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Jopronimate Leve/ of Grave! 


Fig. 2.--Longitudinal Section through Auditorium. 


Fig. 3.—-Transverse Section through Auditorium. 
Concert Hall, South Bank, London (see facing page) 
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CONSTR TION 


THE NEW CONCERT HALL, 


LONDON, 


The New Concert Hall, London 


THERE are several unusual structural 
features in the concert hall being erected 
for the London County Council on the 
site of the Festival of Britain between 
Waterloo bridge and Hungerford bridge 
on the south bank of the river Thames. 
Many of these features result from the 
acoustical requirements of the building, 
and include double walls, a_ balcony 
supported by a torsional member, columns 


ground Below ground are the engineer- 
ing services and ducts, and control rooms. 
rhe principal foyers, cloak-rooms, bars, 
restaurants, and main circulation spaces 
are below the auditorium floor This 
arrangement raises the level of the 
auditorium which will provide seating 
accommodation for about 3000 persons. 
Work is proceeding on the foundations 
and lower part of the superstructure. 


View of Site, September, 1949. 


built one within another, and a double 
reinforced concrete roof carned on steel 
trusses 

The auditorium, cross sections of which 
are in Figs. zand 3 (page 4) is about 125 ft 
wide and about 190 ft. long. A theatre, 
exhibition gallery, rehearsal rooms, chang- 
ing offices, and other annexes to 
be constructed later, increase the overall 
dimensions of the structure, the greatest 


rooms, 


height of which is about 110 ft. above the 


January, 1950. 


Figs. 1 and 11 are views taken in the 
autumn of last year. It is hoped to com- 
plete the main portion of the building, 
the construction of which is mainly of 
reinforced concrete, by January, 1951, 
in time for the Festival of Britain 


Foundations. 


The foundations comprise large piers 
of plain concrete and reinforced concrete 
footings on water-bearing ballast on 


4 


Fig. 5. 


CONCERT 


Fig. 4. 


Sinking a Wellpoint. 


HALL, LONDON. 


Load Test on Ground. 


which the greatest pressure will be 3 tons 
per square foot \ load test (Fig. 4) was 
made on the foundation stratum at the 
west corner of the site The deepest ex 
cavation was about 36 ft. The ground 
water was lowered by dewatering. Well 
points (Fig. 5) were sunk by jetting down 
to a few inches above the clay The 
length of each wellpoint, including the 
3-{t. screen section at the bottom, is about 
21 ft rhe wellpoints are at 3-ft. centres 
along the four sides of the site, and each 
is connected to a 6-in. header pipe (Fig. 6 
which is in turn connected to a pump 
The total length of header pipe was 
1040 ft [wo pumps were installed at 
each of two opposite corners of the site 
and another pump was provided as a 
standby The tops of the wellpoints were 
about 1 ft.'above the level of the ground 
water before dewatering commenced, and 
the lowest foundation is about 13 ft. below 


the level of the ground-water.  Installa- 
tion commenced on May 18, 1949, and 
pumping started a month later. At first 


the amount of water extracted by the 
four pumps was 150,000 gallons per hour, 
but after a few davs, and throughout the 
peniod dunng which four pumps were 
sed, the hourly rate was from 50,000 to 
0,000 gallons In four days the water 
was lowered 11 ft It is said that this is 
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the largest dewatering scheme so far 
undertaken in this country Some of the 
dewatering equipment will be kept in 
operation until all the constructional work 
reaches a level well the ordinary 
level of the ground-water 


alx ve 


As much excavation as possibk 
done by machines, one of 

on bucket-excavator which is said to 
be the largest yet used in London The 
concrete was deposited in the foundations 
by 6-in. concrete pumps fed from 
18 12 mixers supphed from a_ weigh 


was 


which was a 


two 


Fig. 6. 


batching plant (Fig. 7 Ihe greatest 
distance the pumps had to deliver 

350 ft. The pumps worked for 
10-hour shifts daily In the first day's 
operation of the first pump installed, 
144 cu. yd. of concrete were placed. The 
greatest quantity of concrete placed in 
one day using three pumps was about 
450 cu. yd. The ordinary output of each 
pump is about 120 cu. yd. per day A 
fairly dry concrete is used as is seen in 


Fig. 8, 
the pipe 


was 
two 


which shows the discharge from 
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Superstructure. 


The batching, mixing, and pumping 
plant is also being used for the super- 
structure, the concrete for which is mixed 
in the proportions of 1: 1°83: 3-6 by 
volume Ihe reinforced concrete 
signed in accordance with the British 
Standard Code (CP. 114, 1948). As the 
columns, many of which are cylindrical, 
support loads up to tons, the 
overall dimensions are reduced by in- 
corporating up to 8 per cent. of mild 


is de- 


2500 


Wellpoints and Header Pipe. 


steel bars for the 
The largest « 


main reimforcement 
olumn 1s 9 ft. by 3 ft lo 
avoid the transmission of noise from the 
theatre, which will project partly under 
the stage of the concert hall, the columns 
(C) in Fig. 2 supporting the two parts of 
the structure are double, the columns 
supporting the theatre being built around 
those carrying the concert hall Fig. 9 
shows annular columns in course of con 
struction the reinforcement for the 
inner columns 1s in position and 
creting has started 
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THE NEW CONCERT HALL, 


Fig. 7. 


The main walls 
hollow, comprising a 
reinforced ¢ 


1)) of the auditorium are 
10-1n. outer leaf of 
cavity, anda 
reinforced 


oncrete, a l2-1n 
mner leaf of 
The walls 
Portland stone with contrasting areas of 
other materials Ihe double walls of a 
sound-proof chamber are shown in course 
of construction in Fig. 10 


concrete 


will be faced externally with 


The balcony comprises a main rein 
which forms the 
of a rectangular portal frame 
the posts of which are reinforced 


from the 


forced concrete girder (G 
top beam 
large 
projecting 
inner leaf of the double wall The girder 
carries the of the balcony to the 
buttresses, but its position is determined 
by the depth 


concrete buttress 


weight 


of girder required to span 
the auditonum lhe girder has therefore 


LONDON. 


oe 


Concrete Batching Plant, Mixers, and Pump, 


to be much farther from the front of the 
balcony than is usual and this, combined 
with the fact that no reaction 1s taken on 
the back wall of the auditorium 

in considerable eccentricity of load 
resulting twisting action 
by a torsional tube (1 
in cross section 


results 

The 
will be resisted 
roughly triangular 
of which the girder (G) 
will form the vertical leg as seen in Fig. 2. 
Where the leaves of the walls and the 
floors will be in contact, pads of asbestos 
felt will be inserted to prevent the trans- 
mission of noise to the inner wall of the 
auditorium 


The Roof. 


Che roof willalso be of double construc- 
tion and will comprise an outer 4-in. slab 
\) of reinforced concrete, a 12-in. cavity 
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(B), and an inner 6-in. slab (¢ as shown 
in Fig. 3. The slabs will curve in both 
directions (Figs. 2 and 3), and the outer 
slab will be supported on the inner slab 
by stools of lightweight concrete. the 
bearing at the top and bottom of the 
stools being on glass silk The inner slab 
will be supported on steel lattice trusses 
which are designed to carry in the first 
instance only the weight of the shuttering 
and wet concrete of the 6-in. slab It is 
that when the concrete has 
hardened the steel and concrete will act 
together in such a way that the top boom 
of the truss and the slab will form an 
arch which will carry the outer slab and 
any loads, an acousti 
ceiling, ducts, and other equipment. The 
bottom boom of the truss will act as the 
tie of the arch Ihe trusses will be 
carned on the inner leaf of the double 
reinforced concrete walls without columns 
or pilasters Ihe extension of the 
under arch action results in outward 
thrusts at the top of the inner leaf of the 
walls The thrust from the intermediate 
trusses is not considered important, as 
the high walls will be sufficiently flexible 
to deform accordingly but near the 
corners of the auditorium the return walls 


assumed 


superimposed 


ties 


Fig. 8.--Concrete Delivered by Pump. 
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Fig. 9._-Annular Columns under 


Construction. 


and balcony restrain the freedom of the 
side walls and the ettect of the thrust 
from the arch is not negligible \ 
jacking link will therefore be incorporated 
in the bottom boom of each of three 
trusses nearest the corners, so that the 
extension of the ties can be successively 
shortened by means of jacks thereby 
adjusting the thrust to conform to the 
natural deformation curve of the re- 
strained walls 

The architect for the building is Mr 
Robert H. Matthew, A.R.I.B.A.. the chief 
architect of the London County Council, 
directing selected architects and assistants 
The consulting civil engineers are Messrs 
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Fig. 10...Soundproof Chamber under Construction. 


Fig. 11.—-View of Site, November, 1949. 
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Scott and Wilson. The main contractors dewatering operations were carried out by 
are Messrs. Holland & HannenandCubitts, Messrs. Blaw-Knox, Ltd. The reinforce 
Ltd. The sub-contractors for the excava- ment is being supplied and bent by the 
tion are Messrs. Willment Bros. The Kom River Co., Ltd 


Concrete Caissons in Australia. 


KEINFORCED concrete caissons (Fig. 1) year work is suspended due to flooding of 
are being used in the construction of the’ the river 

piers of a road and rail bridge 3620 ft. Each caisson is 56 ft. long, 25 ft. wide 
long across the river Burdekin, near and from 15 ft. to 20 ft. high The bed 
fownsville, Queensland, Australia. The of the river is waterlogged sand The 
spans are to be of steel, and will be 250 ft. sand and mud inside the caissons are 


Fig. 1.—-Reinforced Concrete Caissons for Piers of new Bridge over 
River Burdekin. 


long, 10 ft. above maximum flood level, excavated by a grab of 56 cu. ft. capacity. 
and 50 ft. above the bed of the river. As each grab-full is taken out the caisson 
The caissons are sunk by their own weight = sinks from 6 in. to 181n. The caissons are 
100 ft. or more below the bed of the river. filled with water as they are sunk. When 
Work started in the year 1947, and by _ they are fully sunk the bottom 1s levelled 
September 1949 seven of the caissons had by a diver and a layer of concrete 14 ft. 
been sunk. For three months of each  thickis placed in the bottom by a tremie. 
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Book Reviews. 


“Elementary HKeinforced Concrete Design.” 


that in regular use on the works, but the 
W. Morgan woo Arnok 


results obtained must be at least equal to 
Duis ws a good book in which the theor those specifed with standard sand 
etical basis and practical application of Another 1s that the Contractor shall 
the formule and rules in accordance with ®Scertain by experiment that the pro 
recent code for th che “wen of simple portion of mortal in concrete is suih ra 
members im reimforced concrete are con cient to fill all the interstices in the coarse ‘ 
cisel described [here are numerous aggregate (as sper ihed elsewhere) and he ; 
worked ¢ samples and about 200 problems shall, at his own « arene increase the 
(with answers) for the reader to work out mount of fine aggregate and reduce the 4 
himself some of the examples do not quantity of stone and gravel in order to i 
relate to reinforced concrete but no fect this, with the total volume remain- 
doubt illustrate essential pring iples some ng the same 
} of the statements, such as the factor of “Applied Hydrology.” Hy K. K. Linsley, M. A ) 
Kohler, and J. L. H. Paulhus London 
aN safety being the ratio between the strength Hill Book ¢ 449. Price pas. Gd : 
of a maternal and the working stress are growing interest in and importance 
q doubtful The book should, however of the study of the flow of rivers and the 
: be useful not only to students of archi sea, of floods, tides, and the related 
tecture, to whom it is addressed, but to problems of climate, erosion, sedimenta : 
: engineering students and designers tion, and protection from these effects, ; 
“Civil Engineering Drawings, Specifications and which are included in the term hydro 
Quantities.” 1. M. Rodger Revised edition 
te 0. logy,’ 1s shown by the number of papers 
| 1949. Price 29s on the subject presented recently to a 
: In this book of 260 pages, which gives a institutions This book of nearly 700 
r ; considerable amount of data that may be pages, although dealing mainly with 
; useful to students and engineers, many hydrological conditions and problems in 
matters that should be included ina book the United States, contains much that 
; on these aspects of civil engineering are should be of value to civil engineers else- 
t omitted, there being too much that is. where Ihe subject matter includes the 
P : purely mechanical engineering It may effects and measurement of atmospheri 
: be wondered whether 14 pages, said to temperature, wind, precipitation, frost 
desenmbe civil engimeering drawings, in with a note on the effect of ice on struc 
which nothing is said about the plans of tures), and evaporation the flow of 
buildings and similar structures but in rivers and natural drainage ground 
: which considerable detail of a motor-car water and the nature of soils; and waves 
; chassis 1s given, warrants the inclusion of | and tides The design and operation of 
drawings "’ in the title In the chapter dams, reservoirs, and other water-control 
) of 57 pages on quantities, parts of the works ts limited to assessing the size of a 
subject are covered in great detail and such works, the structural design being F 
others too briefly, and about thirteen outside the scope of the book Although 
pages are devoted to the quantities of an much theory is necessarily given, the 
engine cylinder gland and a ship stern practical nature of the data and methods 
tube and shaft Typical conditions of described fulfils expectations raised by | 
contract for civil engineering work are the title 


given and are based on those issued by 


Beton-Kalender, 1945-1950." Berlin Wilheln 
the various professional institutions It Ernst & Sohn. 1949. Price 10 DM 


is questionable whether tampering with Tuts new and abridged edition of a stand- 
} 


such documents 1s wise, as they are based ard German pocket-book on reinforced 
mainly on legal experience. The chapter concrete design and construction contains 
on the specifications of materials is largely 640 pages. Some of the data are inde 
abstracted from British Standards and pendent of the units used and are there- 
includes much on the design of steel fore useful for readers in this country, the 
girder bridges. Some clauses seem to tables for the rapid calculation of the 
require qualification or explanation. One bending moments on continuous beams 
such is that sand to be used in testing and frames being one instance The 
cement shall, notwithstanding the terms illustrations are clear, but the type is 
of the British Standard, be taken from toosmall for easy reading 
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(& PRESTRESSED CONCRETE CONDUCTOR MASTS. 


Prestressed Concrete Conductor Masts in 
South Africa. 


By S. MACERATA, D.Sc. 


Tue South African Railways and Harbours Administration invited tenders 
recently for the design and manufacture of structures for supporting overhead 
conductors in connection with railway electrification. A design prepared by 
the writer comprises prestressed concrete tapered masts (Fig. 1), which can be 
used singly with a cantilever arm over one track only, or in pairs with a transom 
(comprised of two cantilevers and a central member) to form a single portal over 
two tracks, or in groups of three to form a portal of two spans, or in two pairs to 


Fig. 1. Fig. 2. 


form a tension bridge. The total lengths of the masts are 33 ft. 9 in. and 37 ft. 
3 in., the distances from the top of the foundation to the underside of the cross- 
arm carrying the catenary wires being 26 ft. and 29 ft. 6 in. At the level of the 
top of the foundation the mast is U-shaped, the cross section being contained 
within a square of 18 in., 20in., or 221m. As the mast tapers the cavity decreases, 
and ceases about two-thirds of the way up the mast. Near the top the cross section 
is similar to that of a rail and at the underside of the cross-arm is contained within 
a square of 10}in. The top of the mast is a truncated cone, the smallest diameter 
being 9} in. The variable cross section of the masts is necessitated by the restric- 
tion of the greatest width (normal to the track) to 22 in., the clamping of the 
steadying-rods for the conductor wires at some point in the height of the mast, 
and the provision of a swivel joint between the mast and the cross-arm so that, 
if a catenary wire breaks, the arm can swing back and reduce the force in the wire 
and the torsion on the mast. It was also necessary for all joints to be dry so 
that replacements can be made without waiting for cement mortar to set. A 
prestressed concrete mast made by a vibro-pressure method ensured the smallest 
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dimensions. A tapered butt fitting into a socket in the foundation enables a 
“ dry ” concrete-wedged fixing to be provided at the bottom. The square section 
immediately below the cross-arm provides shoulders to support the cross-arm 
which fits on the slightly conical part at the top of the mast. 


Vibro-Pressure Casting. 

Difficulty is experienced in compacting the concrete by ordinary methods in 
thin-walled members, such as the masts, containing numerous wires, and a method 
was evolved whereby a steel mould is partly filled with semi-dry concrete. A long 
wedge-shaped metal puncher, having the same dimensions as the cavities in the 
member, is forced into the concrete whilst it is being violently vibrated. The 
displaced concrete is forced upwards to form the upper parts of the arms of the 
U. Besides obtaining a compact concrete of uniform quality, setting and 
hardening are accelerated. This method was devised in a laboratory and further 
developed in a pilot plant set up by the contractors, where a puncher (Fig. 2) that 
can exert a vertical pressure of 250 tons on a length of 35 ft. is attached to a 
number of hand-operated hydraulic jacks acting against a gantry over the mould. 
Moulding dies, arranged to act horizontally in much the same way as the 
puncher acts vertically, are capable of exerting a lateral pressure of about 250 
tons. 

The proportions of the concrete are 1 part (by volume) of rapid-hardening 
Portland cement to 24 parts of aggregate. The water-cement ratio is 0-34. 
The aggregate comprises 25 per cent. of alluvial sand passing sieve No. 14 (Tyler's 
series), 25 per cent. of sand under ~ in. and retained on sieve No. 14, 6 per cent. 
of sand between } in. and # in., and 44 per cent. of broken stone (dolomite) 
fx in. to 2 in. The crushing strengths of cubes were 4700 lb. per square inch 
after 16 hours in a moist chamber, 6200 Ib. after 30 days, and 10,500 lb. after 35 
days during fifteen of which the cubes were in the moist chamber. 


Reinforcement. 


Ihe reinforcement in the masts comprises three groups of wires the stretching 
of which before placing the concrete induced the prestress when the stretching 
force was released after the concrete had hardened. The wires in both the flanges 
at the tops of the arms of the U provide the main tensile reinforcement, as the 
mast is so placed that the bottom of the U, in which the third group of wires is 
embedded, is on the compression side. The wires in the “ tensile "’ groups are 
6126 in. diameter, have a tensile strength of 100 tons to 110 tons per square inch, 
and were drawn from high-carbon basic wire rod. The wires in the group on the 
compression side, which were provided to counteract tension induced when 
stretching the “ tensile ” groups and during handling, are 0-192 in. diameter 
and have a tensile strength of 50 tons to 60 tons per square inch. Wires of 
similar quality are used for the transverse reinforcement, which comprises stirrups 
inclined at 60 deg. and spaced at 3-in. centres for a distance of 5 ft. from the butt 
of the mast, and stirrups placed normal to the main wires and at 6-in. and 12-in. 
centres up to the underside of the cross-arm. A helix of No. 10 s.w.g. high-tensile 
wire at I-in. pitch is provided in the conical portion at the top of the mast. Two 
other helices of }-in. pitch are provided around the group of main wires on the 
compression side for a length of 7 ft., being 12 in. below and 6 ft. above the top of 
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the foundations. Diversion plates, some of which are seen in Fig. 2, are provided 
at intervals to cause the wires to change direction so as to follow the changes in 


cross section of the mast 


Tests. 

Because of the novelty of the design, preliminary tests were essential and at 
the pilot plant a few masts, four of which were tested to destruction, were made 
These tests followed others, made in a laboratory, on twelve prestressed concrete 
beams some of which were U-shaped. Particulars are given in the following of 
the tests on one of the masts shown in Fig. 1. In this mast, the dimensions of 
which are given in Fig. 3, there were 67 wires in the groups at the top of the arms 
of the U (the odd number being because one wire snapped during casting, possibly 
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Fig. 


due to harmonic vibration), and 14 wires in the group on the compressive side 
The total stretching force applied to the “ tensile "’ groups was about 125,000 Ib. 
and to the third group about 28,000 Ib. 

The method of testing is shown diagrammatically in Fig. 3. The mast was 
erected vertically and rigidly secured in a socket in a concrete block and supported 
for a length of 5 ft. o in. from the bottom. The concrete base below the block 
was 12 ft. by 6 ft. A horizontal force was applied at a point 2 ft. from the top, 
and the movements of the top of the mast were recorded. The concrete was 
seven days old when the stretching force was released and about six weeks old 
when the mast was tested. The load was repeatedly applied and relaxed, and 
at each application was increased so that the permanent set and the total deflection 
could be measured. 

The horizontal deflections of the top of the masts were about 2 in. under a 
load of about 3500 Ib., 5 in. at 5000 lb., g4 in. at 6000 Ib., and 24 in. at failure 
at a load of 7500 Ib. Hair cracks became visible at 4525 Ib., and cracks appeared 
up to 12 ft. from the base at 5350 lb. Failure occurred suddenly about 8 ft. 


January, 1950 15 


q 

esas 
a 

> 4 


Niveus 


(CONCRETE 


ented 


“RATA 


MACI 


S. 


a 
| 
| 
4 
| | 
4? 
GR 
y 
| 
‘ 
Z 
4 
4, 
| ‘ . 
> 
a 
a 
ay 
2 
. 
al’ 
& 
imuary, 1950. 


PRESTRESSED CONCRETE CONDUCTOR MASTS. 


above the top of the foundation, and is attributed to the failure of the concrete 
in compression. Concrete spalled off the base of the mast at a load of 7260 Ib. 
There was no permanent set under loads up to 2000 lb., and up to 6400 Ib. it 
was about 5 per cent. of the deflection ; just before failure it was about 2} in., 
that is about 10 per cent. of the total deflection. A slight tilting of the founda- 
tion of the mast occurred when the load was about 2800 Ib. ; this movement was 
so small that it did not greatly affect the readings of the deflection but tended 
to reduce slightly the measurements of the permanent set. 

The curve of deflection plotted against the load (Fig. 3) shows a marked 
change of slope at about 4500 lb. Up to this load the section modulus was higher 
than for greater loads, and at about this load the precompression was offset by 
the tensile stress due to bending ; subsequently tensile stresses exceeding the 


tensile strength of the concrete were induced, and cracking should have occurred. 
[he intersection of tangents to the deflection curve at points immediately before 
and immediately after the change of slope defines the cracking load, which in 
this case is about 4250 Ib. Hair cracks probably occurred at this load and were 
visible when the load was 4525 lb. The fact that the hair cracks were visible so 
soon after the theoretical cracking load was reached is attributed to the method 
of testing by repeated loading and unloading. When the mast failed (Fig. 5) 
the cracks in the sound parts closed under the force exerted by the stretched 
wires. 

The cracking load was therefore about 55 per cent. of the load at failure, 
whereas in ordinary reinforced concrete it may be from 5 per cent. to 15 per cent. 
or, if designed for a factor of safety of three, say not more than 45 per cent. of 
the working load. In prestressed concrete structures, if designed with a factor 
of safety of 2-5, it would be 1-375 times the working load. 


Calculated Stresses. 
The stresses when the prestress was induced in the concrete are calculated 
on the assumption that the coefficient of shrinkage of concrete is 0-0005, the 
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coeficient of creep of the steel 0-0003, the creep factor for concrete 3-33, the 
modular ratio 6, and the modulus of elasticity of the steel, at a stress of 60 tons 
to 70 tons per square inch, 20 « 10% lb. per square inch. At the cracking load 
the calculated stresses in the concrete where failure took place were 3470 lb. per 
square inch in compression and 765 Ib. per square inch in tension, the latter 
stress being about equal to the tensile strength of the concrete. The bending 
moment M at failure was 140,400 ft.-lb. and, assuming a straight-line triangular 
distribution of stress, the calculated stresses at failure were 8800 Ib. per square 
inch in the concrete and 169,500 lb. per square inch in the wires. These stresses 
are calculated on the assumption (made by Mr. H. Schorer) that the residual 
tensile force 7 in the wires acts over the whole cross section at failure but at a 
distance from its original line of action equal to M = T. If the influence of T 
is ignored at failure, the calculated stresses are 10,400 Ib. and 161,600 lb. per square 


Fig. 6. 
inch in the concrete and wires respectively. The compressive stress in the con-. 
crete, calculated by plastic theories, is 4600 lb. per square inch (by the formula 
of Dr. R. H. Evans) and gooo Ib. per square inch (by a modified Swiss formula). 
Because of this divergence, a new method of calculating the stresses, based on 
the rotation (that is strain) of the section, was developed. 

Stress-strain curves for the steel wire, for 4-in. by 6-in. prisms of plain con- 
crete and for similar prisms with helical reinforcement, were obtained from 
laboratory tests, the wires and concrete being similar to those in the mast. The 
plain concrete prism broke under a compression of g68o Ib. per square inch, 
whereas the reinforced prism failed under 14,850 lb. per square inch by bursting 
the helices through a diagonal plane. From the curves (Fig. 4) it is possible to 
identify for every fibre of the concrete the stress corresponding to a known strain, 
and by assuming the lever arm the stress in the wires can be calculated approxim- 
ately and the average strain in the wires deduced therefrom. By assuming a 
number of trial positions of the neutral axis a stress diagram (Fig. 6) at failure is 
determined such that the conditions of statical and rotational internal equilibrium 
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(& Saeko PRESTRESSED CONCRETE CONDUCTOR MASTS. 
are attained. The stresses calculated by this method, which depends on the 
assumption that plane sections remain plane after bending, are about 9250 Ib 
and 178,000 lb. per square inch. It should be observed that only the outer part 
of the stress diagram for the concrete exhibits plasticity. 

The stresses in the helically-reinforced part at the top of the foundations 
were also calculated by this method. The bending moment when spalling occurred 
was 187,600 ft.-lb., and 202,800 ft.-lb. when the mast failed. Although the 
compressive area after spalling was reduced, the maximum stress calculated from 
the stress-strain curves for plain and helically-reinforced prisms (/ tg. 4) was 
about 9800 Ib. per square inch, which is only slightly greater than the compressive 
strength of the plain concrete prism. This is attributed to the fact that the com- 
pressed concrete within the helices is in a plastic state and the distribution diagram 
is therefore more curved and more of the concrete is consequently more highly 
stressed than if the distribution were triangular. From the stress-strain curves 
the modular ratio appears to be 6 when the stress in the concrete is less than 
gooo lb. per square inch and 10 for concrete in the plastic stage at more than 
g500 Ib. per square inch. The calculated stress in the wires was 208,500 lb. per 
square inch, and comparison with the tensile strength indicates that failure was 
still remote, as is also borne out by comparing the calculated stress in the concrete 
with the strength of the helically-reinforced prisms. If the helices were provided 
up to and beyond the section at which the mast failed, thereby increasing the 
compressive strength of the upper part of the mast, the failure would probably 
have occurred at the top of the foundation at a load from 10 per cent. to 15 per 
cent. greater than that causing failure in the test. 

The laboratory tests on beams, wires, and prisms were made in the Civil 
Engineering Department of Witwatersrand University under the supervision of 
Dr. A. J. Ockleston, and the masts tested to destruction were made by the Roberts 
Construction Co., Ltd. Acknowledgment is made to Mr. B. G. W. Hoare, chief 
chemist of the Pretoria Portland Cement Co., Ltd., for his assistance during the 
early stages of the research. 


Prestressed Concrete Planks. 


Ir is claimed by K. Wettstein, ina recent thick were made. Each thin outer layer 
number of ‘ Betonstein-Zeitung,’’ that he comprised dense concrete prestressed in 
has been making resilient concrete planks two directions and the inner layer was of 


prestressed by stretched piano wires since 
1o19. At first wires of o-o1 in. diameter 
were used, but in 1928 wires of 0-05 in 
diameter were being used rhe planks 
were I in. or less in thickness, were pre 
stressed transversely as well as longi 
tudinally, and high-strength concrete was 
used In 1925, in a works in Czecho 
slovakia, the author employed vibrators 
and steam curing in an autoclave, after 
which the planks were immersed in hot 
water. Two works were manufacturing 
the planks in 1925, when planks j in 
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lightweight concrete, which produced a slab 
of high thermal insulation. A third works 
was opened in 1939, and the roofs of 
many structures incorporate these slabs 

A test was made in 1944 on a I}-in 
plank taken from a roof constructed in 
1927. From the measured deflection it 
was calculated that the effective stress in 
the stretched wires was about 100 tons 
per square inch, which is only slightly less 
than the initial stress induced when the 
wires were stretched 17 years previously 
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«DESIGN OF REINFORCED CONCRETE MEMBERS. 


Design of Reinforced Concrete Members in 


accordance with the British Standard Code.—I. 
By CHAS. E. REYNOLDS, B.Sc., A.M.Inst.C.F. 


THE tables in this and subsequent articles have been prepared to assist in the 
design of reinforced concrete beams, slabs, and columns in accordance with the 
British Standard Code of Practice (C.P. 114, 1948), “ The Structural Use of 
Normal Reinforced Concrete in Buildings.”’ Tables Nos. 1 to 4 apply to beams 
and slabs in which the permissible compressive stress ¢ is 1000 Ib. per square 
inch in ordinary 1 : 2: 4 concrete or 1100 Ib. per square inch in vibrated concrete, 
and the permissible tensile stress ¢ is 18,000 Ib. per square inch in mild steel rein- 
forcement and 27,000 Ib. per square inch in high-tensile reinforcement. The 
modular ratio is 15 for beams and slabs. Methods of using the tables for other 
conditions will be described later. The units are inches and pounds throughout, 
the applied bending moment M being in inch-pounds. 


Rectangular Beams with Tensile Reinforcement Only. 
rhe effective depth d of a rectangular beam of breadth » designed to resist 
a bending moment M with the maximum permissible stresses occurring simul 


taneously is given by d k, [M. Values of &, are given in Table No. 1 for 


various combinations of ¢ and ¢ (see page 20). 

If ¢ is 1000 Ib. and ¢ is 18,000 Ib. per square inch and the effective depth 
provided is not less than that calculated, the reinforcement must have a tensile 
value, 7} ly, * O85 & 18,000) Ib. per inch of effective depth, not less than 


M 


if ¢ is 27,000 Ib. per square inch, the reinforcement must have a_tensil 


resistance, 7” 27,000) lb., not less than 
If the effective depth provided is so much greater than that calculated that 
the amount of mild steel reinforcement does not exceed 1 per cent. or the amount 
100A 
of high-tensile reinforcement does not exceed 0-67 per cent. (that is hd 1s 
not greater than 1 or O°O7 per cent.), the stress in the concrete is about 865 Ib. 
or 1000 Ib. per square inch respectively. For this condition the Code permits 
the lever arm to be assumed to be o-S&8d. For these minimum percentages of 
reinforcement the moments of resistances are 155/d? in.-lb. and 1584d*. Therefore 


M 
it OU does not exceed 155 or 158, the tensile resistance of the reinforce 
t 


hd? 

ment, 7 Ay & 18,000) Ib. or I" Ar < 27,000) |b., must be not less than 
M 

Values of A, 7, and 7, for different numbers of plain round bars of common 
sizes are given in Jahble No. 1 for t = 18,000 |b. per square inch. The tensile 
resistance 7” at 27,000 lb. per square inch can be determined for plain round 
high-tensile bars from Table No. 1 by selecting bars that have 7 qT”. 


January, 1950 ™ 


4 
& 
&§ 
4 
| 
d 
; 


CHAS. E. REYNOLDS. 


If the effective depth provided is less than that calculated, the breadth of 
the beam must be increased, or compressive reinforcement provided, or the 
tensile stress in the reinforcement reduced to ensure that the compressive stress 
in the concrete does not exceed 1000 Ib. or 1100 Ib. per square inch. The latter 
method can be adopted by using the curves for ¢ = 1000 lb. or 1100 lb. per square 
inch in Table No. 2, which gives the percentage p of reinforcement required for 
various values of Q’ exceeding 193 and 221 respectively. The area, Ay, of 
reinforcement is then determined from o-orpbd, suitable reinforcement being 
selected from Table No. 1. 


TABLE SHALLOW BEAMS AND SLABS 


RECTANGULAR BEAMS AND SLABS 270 


+ + 


240 it 


VALUES OF m = 15 260 
> 


230 


210 


200 


20000 =PERCENTAGE(D) OF 


Table No. 3 can be used for the design of rectangular beams for maximum 
stresses of 1000 Ib. and 18,000 lb. per square inch. The beam which has a moment 


190 


TENSILE REINFORCEMENT 


M. 
of resistance per inch of breadth not less than is selected from the table. The 


cross-sectional area of the tensile reinforcement Ap required is given by Ay x b. 


Rectangular Beams with Compressive Reinforcement. 

If sufficient compressive reinforcement A, is provided, the tensile stress 
need not be reduced, and the method in the following is applicable if ¢ is 1000 Ib. 
and f 1s 18,000 Ib. per square inch, and if the dimensions 4 and d, and the distance 
a, between the centres of the tensile and compressive reinforcement are known. 
Evaluate M 193/d?, and M, M M.. The additional stress c, in the 
d—a 


04554 


Compressive reinforcement 1s 14.0001 


) and A, is calculated from 
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(& SA) DESIGN OF REINFORCED CONCRETE MEMBERS. 


TABLE 3 RECTANGULAR BEAMS AND SLABS 
RECTANGULAR BEAMS. SLABS. moment OF RESISTANCE 
MOMENT OF RESISTANCE AND REINFORCEMENT PER INCH WIDTH] AEINFORCEMENT PER FOOT WIDTH. 
C = 1000 LB. PER SQ. IN. SS IN 1000 
DEPTH Acs O Ar MODULAR RATIO me 15 
GT mR. Ar Ar 


TOTAL /|EFFECTIVE 


10 19,300 10-126 | 50,300 | 0-315 MR. Aq 

23400 [0-139 | 61,000 | 0-347 [SEAS | (ny 
(2 7,800 |0-152 | 72,700 |0-378 | 3 2-31 1125001 0-35 
13] 54600 [0-164 | 85,300 10-410 | 3% | 2.75| 17600| 0-42 
14@ 37,800 |0-176 98,300 | 0-441 4! 3-25 | 24500 | 0-49 
43,400 |0-473 4 3-44197200 | 0-52 
1@ | 423,400 |0-202 }129,000 [0-504 5 3-94] 36000] 0-60 
55.700 |0-214 | 146,000 |0-536 5% | 4.44145500] 0-G7 
18 62,500 |0°227 163,000 |0°5G7 4-97] 55000] 0-74 


169,600 |0-239 | 182,000 |0-599 

20 477,200 |0-252 | 201,000 |0-630 6% | S 

21 § 85,000 |0-265 222,000 |0-662 7 5 0 

42 93,500 |0-277 | 243000 [0-693 7 | 6-37 | 93500] 0-97 


123 4102,000 |0-290 | 266,000 |0-725 6 
24 [111,000 |0-302 290,000 |0-756 6/2 | 7-37 |!126000| 1-12 

25 1121000 10-315 1314,000 10-788 | 2 | 7-56 |!32000] 1-15 
2G 131,000 |0-328 | 340,000 |0-818 


1 
27 | 141,000 10-340 | 367,000 10-851 | | 1-22 

to | 1-29 
28 [151000 |o-353 [394,000 [0-882 | | | 1-37 
25 | 162,000 10-365 1423,000 10.316 

9.50 |210000] 1-4 


30 | 174000 |0-378 |453,000 |0-945 
31 | 186,000 |0-391 484,000 [0-977 
32 198000 |0-403 516,000 |} -008 
33 1210000 |0-416 | 517,000 | 1-040 | !5 


| 10-00 1232000] 1-52 
12 10-50 1255000] 1-59 


15-8! |580,000 
21-7 


“art 18 
34 | 223,000 |0-428 | 581,000 | 1-071 04 15 3-30 
35 |236000 |0-441 [616,000 | !-103 
3@ $250,000 |0-454 |651,000 | 1-134 | STRESS RATIO 16 


A; ANDAc = AREA(SQ.IN.) OF TENSILE AND COMPRESSIVE REINFORCEMENT IN UNIT WIDTH. 
M.R.= MOMENT OF RESISTANCE (IN-LB) PER UNIT WIDTH. PER SQ.IN, M=15 
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LSPACING(IN.) OF PLAIN ROUND MILD STEEL BAAS. 


0028 


-- 


2 


FF oo 4 
( 14 1 G780 47 
Th 34 Q 0 116.200 113500 600 10 50 | 8120 | @770' 
00 2480023 300|18600} 15300|14300|13 90012400] 11.200 | 9290 
| 34,000 | 32.000/28600 118000 | 6000 | 4400112000 
40113101 11601 10s 71 74 6471 ct 31°42 
| 1740] }1050| @71| 747|,697] 653] ser] 435 
30 | 2060} 1860 | 1550 | 1330} 1240 | 1164 | 1032] 932 | 776 
4A) 2940! 28°! or c 
a3 25 anny) a) Pw | 4 29 
LB PER 6 a 60 4080 | gic 278G0 | 72380 
PER INCH OF 520 | 8290) 7460 | G220 | §330 | 4970 | 4660 | 4150 | 3730) 3! 
vs Ox OC 40 | 835¢ 30 3 6430 | 5850 14870 
DEPTH 21000}18,700 | 16,800 | 14000) !2000 |11,200 110500] 9350/8410} 
lone 99 lee agar 
Q,0-88 8GOO |25 500} 22,300] 19 100 |16400 |15 300 | 14,300!12.7001 11500] 9540 
00/37 23,800 |24900} 21400 | 13900 |18 700 
EFFECTIVE DEPTH a ETC 
pre a oce REIN CEMENT a 
Ta ER OR t = 18,000 LB. 
NA 


. 
Me 083 10-074 10-066 J0-055 10-047 |0-04410-041 10-037 10-033 
4 CROSS | 0-196 j0-147 118 0-074 0-065 |0-059 10-049 
tiomat 10°507 10°250 10-205 184 10-153 13! 1C-123 10-115 10-102 10-092 10 
0-442 0-33 +295 10- 265 2? 166 [0-147 0-133 10-110 
AREA 10-60! 10-45! 10-40! 10-3¢ 25810-24 
+ - + + + > = 
(SQ. 1N, |,, |0785}0-589]0-524 [0-314 [0-295 [0-262 0-236 f 
PER «3 |0°920 818 |0-526|0-49! |0-46! 10-409 10-368 10-307 
. 7\ 8O 60 | 20 | '-03 |0-962 10-802 0°72 
1485/12 | 990] 849] 792 | 7431 594] 495 
ENSILE 3528) 2646] 2352] 1764] 1S10 141t | 1323 | 1176 | 1058] 88 : 
RESISTANCE | 4.144] 3694] 4315] 2763] 2370 12211 | 2072| 1842] 1657138 4 
AT | 7956) 5967! $304] 4774] 3978 | 327013182 | 2984 | 2052 | 2587 | 198 
é BOOCOLB 212|1GA9 | | 4640 |4327 |4057| 3606 324<¢ | 270) 
» 114130110597 3420] 8478] 7065 6056) 4739] 252 
+8 605) 14634113284 97C 94901 88! 83071 7347) 6647/5535 
4 | 3860] 23895| 21240) 19116 | |11:948]10620] 9553] 7965 
8 6292) 26078] 21690} 18,590 |! 7352! [6268 | 110845 
(=tA ) | 156 42.3490) 37¢ 21 195] 19840) 18340114130 
\AT 18000 4.700} 3520] 3130} 2820] 2350] 2010 | 1880 | 1760 | 1570 | 1410 | 1170 
+ Pra iN ) tani- locanl oo lis 
SQ.1N.) B | 760| 5070} 4510] 4050] 4380] 2900] 2710] 2540] 2250 | 2030 | 1690 
LB PER, "A a 200 G 5520 4530 39.40 5G RO | wn, 760 
i FOOT WIDTH + + + + + + + + 
| 
Mean 00 00194 10-84 2652: i¢ f 
the 4 
‘ 
> 
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Phe tensile resistance T (at 18,000 Ib. per square inch) of the tensile reinforce 


M 
ment must be not less than * +" Reinforcement having the required 
o-S5d a, 
values of A, and T can be obtained from Table No. 1. The modifications to thr 
foregoing expressions if ¢ is 1100 Ib, per square inch are M, 221)d?, 
d —a, M, M, 
C. 15,400] I and 7 
0-475 o-S4d a, 
If ¢ is 1000 Ib. per square inch, Table No. 3 can be used for beams in which 
the areas of the tensile and compressive reinforcement are the same. The beam 


is selected that has a moment of resistance per inch of breadth not less than 
M 

=~ The areas of reinforcement are then A, A, Ay x b. 
(and A.) are obtained from Table No. 1. The moment of resistances given in 
Table No. 3 for beams with Ay, = A, are approximate only since the exact resist 
ance depends upon the position of the bars forming the compressive reinforcement. 


Values of A, 


Tee-beams and Ell-beams. 


The breadth b, and thickness d,(= s, d) of the flange of a tee-beam or an 
ell-beam, and the breadth and depth of the rib (and there fore the effective depth), 
are generally determined from considerations other than resistance to bending, 
but the size of the flange and the amount of tensile reinforcement must be sufficient 
to provide the resistance to bending. If the depth to the neutral axis 14d when 
the permissible stresses occur simultaneously does not exceed the thickness of 


the flange (that is if m, is not greater than s,), a flanged beam can be designed 


as a rectangular beam of breadth 4, instead of 4. Values of m, for common 


combinations of stresses are given in Tahle No. 1. 


If 1, is greater than s, it is usual to assume the lever arm a to be d 
and the tensile resistance T lb. (if ¢ is 18,000 lb. per square inch) or 7” Ib. (if 


M 
¢ is 27,000 lb. per square inch) must be not less than —. Mild steel reinfore: 
a 


ment having the value of T required can be selected from Table No. 1, and 
suitable plain round high-tensile bars can also be selected from this table if it 
is considered that T equals #7’. The compressive resistance of the flange can 
be checked from the that the breadth of the flange must be not less than 


[s,? 1 \s 
cs,d*| + I 
J 


Chis expression can be written 


ruk 


cs,d* xs,? VS; 1} 


Values of x and v for various values of c and ¢ are given in Table No. 1. 


(To be continued.) 
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QUAY WALLS AT AALBORG, DENMARK. CONCRETE 
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Fig. 2..-Types of Wharves at Aalborg. 


See facing page ) 
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Quay Walls at Aalborg, Denmark. 


In a description of the port of Aalborg, 
Denmark, in a recent number of The 
Dock and Harbour Authority ", particu 
lars are given of designs of quay walls 
and wharves for various conditions. Upto 
the year 1900, only light wooden quays 
were constructed but subsequently, be- 
cause of marine borers, concrete or steel 
sheet-pile walls provided for main 
quays having depths of water up to jo ft 
The Eastern Harbour Basin (22 ft. of 
water built in and has well 


were 


was 


for Design (v) 


farth -pressure offer 


in the soft silt, it has been necessary to 
replace upper layers of soft silt by a 
bank or wall of sand before construction 
of the quays. The top of the sand wall 


water level and 
so consolidates the softer lower strata. 
The quay walls were constructed when 
the sand wall was found, two to three 
vears later, to be sinking less than 1 in 
per year 

Caissons and reinforced concrete sheet- 
piling are used on firm subsoil, that is 


was raised 15 ft. above 


For Gi) 


Parabola for arching effect 


Fig. 1. 


preserved plain-concrete quay walls 
founded on firm glacial clay. Reinforced 
concrete sheet-piles driven into sandy 


form the Yacht Harbour 
wharves for merchant 
both sides of a 


silt in 
Basin. Many 
vessels are built along 
fiord 1000 ft. wide, and im particular the 
ten wharves on the southern bank are of 
interest. Cross sections of six of these 
wharves are given in Fig. 2 on page 26, 

In most parts of the port the subsoil 
is poor, thick layers of heterogeneous silt 
and soft clay making foundation work 
difficult. Heavy silting of the channel 
occurs generally except where the old 
clay coast, overlying chalk, is being 
eroded by the waves. To prevent the 
weight of the more recent heavy quays 
forming concave or circular sliding planes 


1926 


January, 


1950 


Pressure Diagrams. 


backfill is 
driven in 
to 50 ft. 
of sand, imterlocking steel sheeting is 
used. Where considerable settlement 
takes place, as on plastic clay or on layers 
of soft silt below the sand wall, designs 
such as those in Fig. 1 (ili), (iv), and (v), 
with a horizontal reinforced concrete slab 
are favoured, and preference is given to 
design (v) in which the loads from the 
superstructure on the piles are more 
uniformly distributed on the ground. 
Settlement and earth pressures are de- 
creased by omitting the earth filling 
below the horizontal slab. The diagrams 
of pressure used in the design of types 
(v) and (ii) are shown in Fig. 1, in 
which g = Ap,, where p,, is the pressure 


and when the 
When sheet-piles are 


on glacial clay 
clayey 
shallow water or through 4o ft 
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pressure calculated in 


repose is assumed to be 
superimposed load on 


28 


Sand fill 


Concrefe tilled 
—do till 


Yoldia Clay | 


» Glacial Cloy 


Fig. 3. 
that wives the same moment 


Coulomb's theory Lhe 
about o-9 In both cases 


about 420 Ib. per square foot 

Design (1) in Fig. that of quays gSoft 
long built in 1925 and includes reinforced 
concrete cassons having the dimensions 
shown and filled with plain concrete 
1927, a quay 550 ft. long was constructed 
in accordance with design 
the face juling ts anchored to interlocked 
piles Design (1) incorporates reinforced 
concrete sheet piles and 


Proposed Wharf on Yielding Ground. 


ribbed slab with raking anchor piles and 
is used for a quay 430 ft. long constructed 
in 1931 Designs (iv) and (v) have been 
used more recently, (iv) being used for 
a quay 420 ft. long constructed in 1942 
and 1943. The horizontal reinforced 
concrete slab in (v), which was used in 
1948 for two wharves 1o4o ft. and 750 ft. 
long respectively, has no ribs and is 
designed as a flat slab. The anchor- 
plate is also of reinforced concrete. As 
serious Corrosion only takes place at 5 ft. 
to 7 ft. below water, the steel sheet-piles 
in design (v) can be inspected and 
strengthened either by welding or by 
placing concrete against the rear face. 
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In tidal water the water levels in front 
and behind the sheet-piles can be 
equalised by forming holes in the piles 
As a precaution against scour, every 
fourth pile is driven 3 ft. to 5 ft. farther 
down than the remaining piles 

rhe relative costs (1948 prices) of the 
several designs for 25 to 30 ft. of water, 
excluding the cost of earthwork and roads 
and considering the cost of design (i) 
as 100, are (1), 87 to So; (in), 78 to 
75 iv), 74 to 69; and (v), 61 to 57 

Of S500 yds. of quay wall, only 10 per 
cent. are now old wooden structures, 65 
per cent. are of reinforced concrete, and 
25 per cent. have steel sheet-piles. 


Designs of Proposed New Quays. 


It is proposed to construct in the near 
future new East and West harbours. The 
ground on the site of the former is a 
layer of plastic clay 50 to 60 ft. thick 
overlying glacial clay and chalk. If a 
foundation bearing directly on the plastic 


QUAY WALLS AT AALBORG, DENMARK, 


clay were provided it is estimated that 
the quay would settle about 2 ft., whereas 
if the existing quay-lines are extended 
eastward, piles 120 ft. to 160 ft. long 
would be required. A new type of quay 
wall (Fig. 3) proposed for this extension 
comprises a horizontal slab carried on 
28-in. diameter hollow reinforced concrete 
piles spaced at 24 ft. centres in both 
directions and anchored to a_ vertical 
concrete slab carried on piles 7o ft. 
behind the horizontal slab. The backfill 
is confined by a steel sheet-pile wall sus- 
pended from the horizontal slab close to 
the rear row of piles, thus counteracting 
the difference in settlement of the slab 
and the sheet piles, as the latter would 
settle more rapidly than the deeper piles 

In the new Western harbour, quay walls 
of design (v), Fig. 1, will be constructed, 
as the ground consists of layers of soft 
silt with sand content increasing with 
depth The upper 50 ft. of silt will 
be replaced by sand before the quay is 
built. 


Recent Spanish Technical Literature. 


IN 1940, the Technical Institute of Con 
struction and Cement of Madrid pub- 
lished several brochures, in the Spanish 
language, of interest to reinforced con- 
rete engineers In ‘ Cerchas de Hormi 
gon Armado "’, by J. M. Eymar (22 pages. 
20 folders Price 20 pesetas), detail 
drawings of ten reinforced concrete 
pitched roof trusses (similar in shape to 
steel trusses) are given, preceded by a 
theoretical and practical discussion of 
their design as ngid frames by moment 
distribution rhe trusses vary in span 
from 26 ft. 3 in. to 85 ft. 4 in In the 
design it 1s assumed that. the trusses 
are at 16 ft. 4 In. centres, that the roof 
covering 1s corrugated asbestos-cement 
sheeting, that wind pressure is negligible 
compared with the weight of the truss, 
and that the superimposed load is about 
13 lb. per square foot of the plan area. 
The manufacture and erection of the 
trusses are discussed, and allowance is 
made for stresses induced during erection. 
Ihe working stresses are 711 lb. and 
17,068 Ib. per square inch in the concrete 
and reinforcement respectively 

Even to those unable to read the 
Spanish language, the concise mathe- 
matical treatment of rectangular slabs 
spanning in two directions given in 
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Placas Kectangulares Sometidas a 
Flexion por Cargas Normales a su Plano 
by I (, Morwe 49 pages Price 20 
pesetas), may be of interest Following 
a statement of the complexity of the 
problem, the exact solution of Navier 
that of Levy as developed by N dai, 
analysis by strain-energy, the solution 
by membrane-analogy, and the approxim 
ate methods of Dr. Marcus, are given 
The twisting moments on slabs fixed 
along one or more edges are then dis 
cussed Practical formula for uniformly 
distributed, hydrostatic, and concen 
trated loads, and moments applied at 
the edges, are derived for various cases 
of fixity and, to avoid the labour required 
to apply the formula, the numerical 
values of the terms in the formule are 
given in tables. Some comparative ex- 
amples are given 

‘* Determinacion de Esfuerzos en Vigas 
Simples y Tnanguladas "’, by E. Torroja 
(45 pages. Price 25 pesetas), contains 
detailed mathematical analyses of the 
forces in rectilinear beams and trusses 
This brochure appears to be two chapters 
of a larger work on the theory of struc- 
tures. No numerical examples are given, 
but tabulations show how problems 
might be solved. 
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SNOW LOADS ON ROOFS. 


(CONCRETE 


Snow Loads on Roofs. 


IN a recent number of * Engineering 
News-Record Mr. Verne Ketchum and 
the late Professor James H. Cissel give 
recommendations for assessing the weight 
of snow for which roofs should be ce 
signed Snow loads should be adequate 
for the locality but not much greater than 
recorded loads especially as snow loads 
on structures are temporary 


live loads 
The nearest 


weather-recording station 
should be asked for data on the greatest 
snow accumulation in the locality Chis 
accumulation may be converted by using 
a factor of o-5 Ib. per square foot per 
inch depth of snow, a factor based upon 
the average density of snow soon after 
it falls being one-tenth that of water 
In some low lands 6 in. of snow makes 
1 in. of water but that in high lands the 
ratio of snow to water mav be 10 to 1 
or even 12 to I 

A snow record may give the total 
snowfall during a winter. but it 
also disclose that there was neve 
than a certain depth of snow 


much less 
than the total fall 


on the ground at anv 
time This depth of snow is all that need 
be considered [welve se parate now 
falls of 1 in. each are likely to be ret 
in the record as a total of 12 in. of s1 
Yet it might be that the 
as it fell and there was m 
snow lying during the 
record 


appreciable 


entire period oft 


Snow may consolidate or become 
Saturated, or drift These changes are 
dithcult to forecast and are not usually 


considered If snow consolidates the 


total weight is not increased but it } 
comes denser and heavier per inch of 
depth Undoubtedly there are penods 
while it is consolidating when some 
melts and runs off as water 
seems that consolidation 


It therefore 
and saturation 
do not add substantially to the weight of 
snow on a structure 

When snow drifts the average depth is 


not increased but some parts of a roof 


become more heavily loaded and other 
parts become more lightly loaded or bare 
Roof hehts and parapets cause drifts to 
form, but in the absence of such pro 
jections the snow tends to blow off rather 
than to drift upon it Because of drifting 
and flowing there is in general a greater 
depth of snow on the ground than on 
adjacent roofs, either flat o 


r sloping. It 
is usual to consider the 


snow load on the 


horizontal projection of a sloping roof to 
be less than that on a flat roof. Wind 
blows more snow from a s] ping roof than 
from a flat one, and snow slides off steep 
slopes Ihe greater the slope the less 
the load. Snow slides entirely off a roof 
if the slope is 45 deg. to 60 deg. if there 
are no obstructions, the actual slope on 
which the snow slides depending upon 
the roughness of the roof covering. The 
approximate amount of snow retained on 
sloping roofs is as follows 


Slope Retention 
deg per cent 
oOo to 15 100 
15 w Ob 
30 to 45 33 
45 to oO 


Four types of roofs may be considered 


flat or low-rise straight-line roots 
2) high-rise straight-line roofs 3) low- 
rise Curved roofs ; and (4) high-rise curved 
roots 


\ low rise isa slope less than 4 1n 
per foot or, if 


curved, a rise less than 
one-eighth of the span \ high rise is 
more than 12 in. per foot or, if curved 
a rise greater than three-eighths of the 
span \ medium rise 


between a low ar 


IS intermediate 
id high rise \ flat o1 

ine roof is not subjected 
to high wind pressures, but normal snow 
loads may accumulate and when the 
snow thaws the roof can be loaded with 
water retained by clogged drains. On a 
high-rise straight-line roof, which mav be 
subjected to wind pressures but not to 
Suction to the same degree as a curved 
roof, less than the ordinary amount ot 
snow accumulates. drifts 
and there is little 


low-rise straight 


seldom occur, 
danger of flooding 
Low-rise curved roofs are not subjected to 
high wind pressures, the snow load is less 
than normal, and flooding cannot occur 
High-rise curved roofs are subjected to 
wind pressures and suctions that vary in 
amount according to the shape of the roof 
\ilr movements may induce suc tion, tend 
ing to remove snow The weight of snow 
in pounds per square foot of roofs of 
different types are given as follows 


Normal Lowrise Medium High. rise 
snow load root rise roof root 
40 40 30 15 
30 30 25 12 
25 25 20 12 
20 20 15 10 
15 15 12 10 


= 
a 
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FOUNDATIONS FOR A LARGE POWER-HAMMER. 


Foundations for a Large Power-Hammer. 


THE power-hammer at the works of High 
Duty Alloys, Ltd., at Distington, Curm- 
berland, is said to be the most powerful 
of its kind in the world and is embedded 
in a large concrete foundation. The tup 
or talling weight, is operated by com 
pressed air and weighs 29 tons The 
greatest drop is 6 ft Ihe total weight 


mattress composed of three tiers of 12-in. 
oak baulks which acted as a 
cushion between the anvil and the con- 
crete foundation Che level of the under- 
side of the lower tier of baulks was about 
15 ft. below the level of the ground floor, 
and the depth of the concrete foundation 
below the timber baulks was about 19 ft. 


square 


Fig. 1.--The Power-Hammer at Redditch. 


of the hammer 1s 502 tons, of which the 
anvil accounts for tons The anvil 
comprises three steel bedplates and each 
of the lower two weighs about 100 tons 


350 


The First Foundation. 


The hammer was erected first in July. 
1939, at the works of High Duty Alloys, 
Ltd., at Redditch (Fig. 1), where the 
foundation comprised a block of plain 
concrete roughly cylindrical in shape, 
38 ft. in diameter, and about 1500 tons in 
weight. The anvil bedplates rested on a 
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Ihe bottom of the foundation was there- 
fore about 4 ft. below the floor Before 
excavation commenced bores were sunk 
to a depth of about 45 ft. to determine 
the nature of the ground, which was 
mainly clay overlying marl. The excava- 
tion carried down through bluish 
clay, which became harder as the depth 
increased, and at the bottom of the pit 
in which the concrete foundation was 
constructed the ground was hard bluish- 
grey marl. The pit was lined with 
concrete 7 in. thick as the excavation 


was 
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proceeded (Fig. 2). Straight panels of 
timber shuttering forming successive 
polygonal belts about 4 ft. high were 
erected when the depth of the excavation 
permitted, and concrete for lining the pit 
was placed behind these shutters and 
below the lining already cast To assist 
the concrete to flow behind these shutters 
and to ensure that it well underpinned 
the previous belt of concrete, an inclined 
guide board was attached to the top of 


crete above. which sand was deposited 
around the bedplates to fill the remainder 
of the pit. The subsequent history of 
the foundation at Redditch is given in 
the “ Structural Engineer ’’ for October, 
1945. 


The Second Foundation. 


In October, 1941, the hammer was dis- 
mantled and re-erected at Distington, 
where the foundation (Fig. 3), a short 


Excavation for Hammer Foundation at Redditch. 


the shuttering, and consequently a trian 
gular fin, seen in Fig. 2, was formed at the 
top of each lift Pumping was necessary 
to deal with the ground water 

Ihe concrete in the foundation was 
mixed in the proportions of 1: 2:4 with 
granite aggregate graded from 2 in. to 
} in., and was deposited by a concrete 
pump within the concrete-lined pit 
When the foundation reached the level 
of the seating of the oak baulks, the 
baulks and bedplates were erected, and 
the upper part of the pit was subsequently 
hiled to a depth of 5 ft. with plain con- 
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reference to 
journal for 


which was made in this 
May, 1947, page 162, is a 
block of concrete weighing about 3000 
tons. Below the top soil the ground is 
hard boulder clay. No water was en- 
countered during the excavation, which is 
45 ft. deep and was heavily timbered. 
Ihe foundation at Diustington differs 
from that at Redditch. Below the four 
tiers of 12-in. square oak baulks, which 
are planed and fit closely together, there 
are two tiers of steel beams with welded 
connections to form a grillage, the top 
and bottom faces of which are planed to 
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The Steel Travelling Formwork shown here 
was designed and manufactured by our 
Special Shuttering Section to the require 
ments of Messrs. john Mowlem & Co., 
Contractors. Consulting Engineers: 
Messrs. Maunsell, Posford and Pavry 


Ilustrations showing 
Acrow Steel Travel- 
ling Formwork for 
two reinforced 
concrete cooling- 
water culverts for 
the Shell Group. 


Note ACROW Stee! 
PROPS supporting 
culvert walls during 
permanent setting 
period. 


For design and manufacture of Steel Formwork for every type of structure, get in touch with 
ACROW (ENGINEERS) LTD. 


33, Catherine Place, London, S.W.i Victoria 0693 130, Coventry Drive, Glasgow, E.1 Bridgeton 104! 
22-24, City Road, Bristol, 2 Bristol 24595 Lupton Street, Hunslet, Leeds Leeds 76514 
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STEEL REINFORCING BARS 


*“Stribar'’ Reinforcement is the backbone of multitudinous 


ferro-concrete structures. The “ Stribar’’ service of ready- 
for-use reinforcement, cut to length and if required, hooked 
and bent, is being maintained as far as present abnormal 
THE UNITED conditions permit. Deliveries from warehouse stocks in the 
London area cannot always be guaranteed, but by telephoning 


COmmanits Sloane 4533 the latest position can always be ascertained. 


UNITED STRIP & BAR MILLS: THE ICKLES - SHEFFIELD 


Bronch of The United Steel Companies Limited Telephene : Sheffield 4/011 - Rotherham 1090 
LONDON : 8-10 Grosvenor Gardens, $.W.1 Telephone : Sloane 5421 


® S.78 
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ensure even contact. A resilient pad 
formed of woven asbestos and sheet lead 
1s provided between the bottom of the 
grillage and the top of the foundation 
concrete The concrete immediately be- 
low the egrillage is heavily reinforced 


1 


—_ 


stability is afforded by a foundation that 
is almost square. In the lower part of 
the block, reinforcement is provided only 
at the faces and across the bottom, with 
some inclined bars the bottom 
corners (Fig. 4.) 


acToss 


Fig. 3. 


(Fig. 5) in both directions for a distance of 
several feet below the grillage, and below 
this reinfo?ced concrete the block, which 
is 38 ft. long and 24 ft. wide at this level, 
increases in width so that at 4 ft. from 
the bottom it 1s 36 ft. wide, which width 
is maintained to the bottom The base 
of the hammer is rectangular, but more 
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Hammer Foundation at Distington. 


The excavation for the widened block 
was done by undercutting for 6 ft. on 
both sides of the main excavation. The 
sloping face of the clay is covered with 
lean concrete placed behind timber 
shuttering. The concrete in the lower 
part of the foundation for a depth of 
20 ft. g in. is in the proportions of 1: 2:4 
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Fig. 4. Excavation and Reinforcement 
for Foundation at Distington. 
Ihe heavily 


intermediate 
long 


with 3-In. aggregate 
forced concrete 
in deep ft 
overlying the lower part is of L: 1:2 
concrete with agyregate The 
most heavily reinforced part, 12 in. deep, 
overlying the latter and on which the 
grillage rests, is of 1:1: 2 concrete with 
j-in. aggregate. Concrete in each part 
was placed continuously in spite of the 
fact that considerable heat was generated. 
The aggregate was graded crushed granite. 


rein 
part, 5 ft 
and 24 ft. wide 


Fig. 5.--Grid of Reinforcement below 


Grillage. 


The concrete to a depth of 4 ft. 7} in 
around the grillage is lightly reinforced 
and was consolidated by vibration The 
mixture is I:2:4 with j-in aggregate 

When the four tiers of oak baulks and 
the two bedplates had been 
erected, plain 1:2:4 concrete’ with 
3}-in. aggregate was deposited to a depth 
of 9 ft. around the baulks and bedplates 
and separated therefrom by a }-in. layer 
of bituminous compound. From the top 
of the concrete to the underside of the 
floor there is a 13}-in. brick retaining 
wall, circular in plan The space between 
the upper bedplates and the wall is filled 
with sand, and the filling outside the wali 
is hardcore 

The foundation at 
structed by Messrs 
The foundation at Distington was de- 
signed by Mr. W. ¢ Andrews, O.B.E., 
who was at the time Director of Aircraft 
Production Factories, and constructed by 
Messrs. John Laing & Son, Ltd. The 
hammer was supplied by the Erie Foundry 
Co., Perinsylvania. 


100-tTons 


Redditch was con- 
Holst & Co., Ltd. 


“CONCRETE SERIES”? BOOKS 


‘Concrete Series '’ books 


A complete catalogue of * 
on concrete design and construction, precast concrete 
and allied subjects will be sent on request. 
CONCRETE PUBLICATIONS LIMITED 
14 DARTMOUTH STREET, WESTMINSTER, S.W.1 
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Robert H. Matthew, A.R.I.B.A., 


ARCHITECT TO THE LONDON 
COUNTY COUNCIL 


Consulting Engineers : 


MESSRS. SCOTT & WILSON, 
M.1.inst.C.€. 


Main Contractors : 


HANNEN AND CUBITTS LTD. 


The photograph shows STEEL FORMS used in 
the construction of the South Bank Concert Hall 


A. A. BYRD AND COMPANY, LTD., 


210, Terminal House, Grosvenor Gardens, London, S.W.|I. 
"Phone : SLOane 5234 (2 lines) "Grams: Byrdicom, Phone, London 
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—~—<§$6B tubular scaffold 


Calfolding - shuttering - steel barr 


splitheads - props - steps - ladders 


“s_ steel barrows - splitheads - 


carly 
- handcarts - cradles - 7] sMpumps - wel 

| 0 - SGB tubular scaffolding - s 
| el barrows - splitheads_. props - st 

4 stles - handcarts - cradl r pumps - | 
welde lar SSB your buy 

worn affolding - shutterin 

OWS S props - steps - ladders - 
trestles - ls - cradles - mixers - hojss 
pumps - welded tubular structure ou ht 3 
make SGB your buy word 
4 
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AN ARCH DAM IN ITALY. 


An Arch Dam in Italy. 


Tue dam recently constructed in a gorge 
on the river Lumiei in northern Italw is 
an arch structure with a double curvature 
(Fig. 1 It is about 547 ft. high and 
about the same distance across at the top 
Ihe thickness at the bottom is 52 ft. 6 in 
and at the top to ft. 4 in The radius 
of the extrados varies from o2 ft. to 
262 ft. The structure contains about 


REINFORCEMENT 


SEND FOR for 100°,. 
DETAILS WATERPROOF 
CONCRETE 


DAMP - PROOFING LTD. 


DEPTFORD Tel. TiDewsay (486-7 LONDON, 


Fig. 1. 


| 1 30,000 cu. yd. of concrete, and is designed 
| a8 a curved slab simply-supported along 
| its edges, which are embedded in rock, 
| and along the top edge a curved beam is 
| provided. Many tests on models were 
| made before the dam was designed. The 
joints are more or less vertical as seen in 
Fig. 1, which is reproduced from “ La 
Technique des Travaux.” 
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TEST OF A 160-FT, PRESTRESSED BEAM. 


A Test of a 160-ft. Prestressed Concrete Beam. 


A PRESTRESSED concrete beam, 


long, 6 ft. 7 in. deep, containing So cu yd. 
of concrete. and weighing 150 tons 
tested to failure in the United 


recently The beam was of 

the bottom flange being 2 ft. 6 in 
and the top flange 4 ft. 3 in. wide 
web was 7 in. thick There 
Magnel-type cables, each comprising 
wires of 0-276 in. diameter The 


was similar to those to be 
new Walnut Lane bridge 


used for 
Philadelphia 
which is the first prestressed concrete 


bridge in the United States 


The beam was loaded with steel ingots 
apphed at eight points and the greatest 


load was equivalent to 


distnbuted load of 5200 Ib 


ib. per square inch and 


a 


beam was designed for wire 


l-section, 


were 


uniformly 
per 

Ihe wire had a tensile strength of 242 
yield-point 
stress of about 213,000 Ib. per square inch 
and the 28-day strength of the concrete 
was 7200 Ib. per square inch, although the 
having 
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vield-point stress of 160,000 Ib. per square 
inch and concrete having a compressive 
strength of 5400 lb. per square inch. The 
beam was precast in one piece and the 
rectangular channels for the cables were 
formed by extractable rubber cores now 
commonly used for such beams of the 
Magnel type The cables were stressed 
to 125,000 per square inch, two wires at 
a time being stretched by 10-ton jacks 
The extension of the cables was 9 1n., 
1 in. to 2 in. of which (and the corres- 
ponding stress of about 15,000 Ib. per 
square inch) is expected to be lost through 
subsequent shrinkage and creep of the 
concrete and steel After the beam had 
been prestressed, the compressive stress 
in the bottom flange was 2000 lb. per 
square inch and in the top 1o5o0 lb. per 
square inch 

The first load, in addition to the dead 
load, was 55 tons representing the design 
live load of 750 Ib. per foot and the weight 
of the paving and other parts that will 


The PNE 


MATIC CONCRETOR 


for lining - repairing 
and reconditioning 


Applies Concrete 
and similar materials 


to any surface. 


BOULDER EQUIPMENT LID. 


18 HIGH STREET - BARNET - HERTS. 


TELEPHONE: BARNET 4/4! 
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** Naybro "’ Stone has been specified 
by leading Architects and Engineers 
for bridges, industrial and residential 
structures of all kinds in many parts 
of the country. It is a material of 
superior quality produced by ex- 
perienced craftsmen, and can be 
supplied to any design, texture, and 
finish at an economical price. In- 
clude our name on your list for 
future contracts. Quotations sub- 
mitted without obligation. 


NAYBRO STONE LTD. 


LONGTON, STOKE-ON-TRENT 
Telephone Longton 3905! 


MECHANISE YOUR PLANT 
BY INSTALLING 


TRIANCO 


BLOCK-MAKING 
MACHINES 


AND LATEST MECHANICAL DEVICES 


This machine is specifically designed for the 
mass production of SOLID BLOCKS and is 
capable of producing 300 blocks per hour, 
which are jolted, compressed and extruded 
automatically. 


Delivery from stock 
Dept. D.26, Imber Court, East Molesey, Surrey. "Phone: EMBerbrook 3300. 
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MISCELLANEOUS ADVERTISEMENTS. 


AND CONSTRUCTIONAL 


Situations Wanted, 34d.a word: mini- 
mum 7s. 6d. Situations Vacant, 4d.a 
word ; minimum 10s.; vacancies adver- 
tised are restricted lo persons or employ- 
ments excepted from the provisions of the 
Control of Engagement Order, 1947. 
Other miscellaneous advertisements 4d. 
aword,10s.minimum. Box number ts 
extra 

Advertisements must reach this office by 
the 23rd of the month preceding publication 
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SITUATION VACANT. Manufacturers agent required to 


represent producers of precast concrete products and 
Dbulkiings On a basis in the counties of 
the Midlands and North Midlands The agent must already 
have close tacts wit! i pal departments, bu 
merchants, builders and civil engineers, and be 
r present ect and create new ts 
for established and new ret products. Write 
BLAKELEY SHEPFFIELE Li Works, Hope, 
Derbys 


SITUATION VACANI Engineer wanted at a London 
thee for design w ‘ with plant and e¢ 


tment for the anut f pr ast mcrete, espec aally 
pipes. Should have structural and mechanical drawing 
ifhee experience Age al» 26 to 30 Send full par- 
ticulars, stating age and salary required. Box 235: 


CONCeETE AND CONSTRUCTIONAL ENGINEER RING 
mouth Street, Westminster, 5.W.1 


DERBYSHIRE COUNTY COUNCIL. 


Country Agcurrect’s DerartMent 


14 Dart 


Applications are invited for the 
ment on the permanent staff 


fer mentioned appoint 


Conditions of service and salary are in accordance with 
the National J t Scheme for Local Authorities, 
as adopted by the ¢ ntv ¢ ne 


ASSISTANT CONSTRUCTIONAL ENGINEER 
Grade 1V—4480 + (15 to £525 per annum 
Applicants must be experienced in the preparation of 


i ‘ itions and det tor steel and/or reanforced 


by one month's notice 


' t t the provisions of the Local 
‘ la Act i the successful 
al red an al examination 
pos nt assist the 
s sful applicant with housing accommodation 
Canvassing members of the Us il, directly or indirectly 
will be a disqualificati for appointment 
Apt " s to be " i form to be obtained from the 


er than 


HamMeR CROSSLEY, 
Dipl. Ar L'pool), A.R.1L.B.A 
nty Architect 
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1 th Street, Westminster, 5.W 
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‘ leta 


CONCRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dart- 
mouth Street, Westminster, S.W.1 
SITUATION VACANT Consulting 


engineers, West- 


mster, require the services fa exper need senior 
reinforced concrete desig r for their permanent 
staff i Londor Please ating age, experience, 
present position, and salary » Scott & 


47 Victoria Street, Londor 
STTUATION VACAN Engineers, West 
munster, have vacancy at head offee for civil engineer 
with experience as agent, estimator, or assistant manager 
to first-class civil engineering contractors with technical as 
well as business ab ility to act as technical office manage 
Salary {1,000 p.a. Pensionscheme. A.M.LC.E. preferred, 
but not essential Age 28 to 35. Confidential applications 
to Box 2354, CONCRETE AND CONSTRUCTIONAL — 
IN 14 Dartmouth Street, Westminster, S.W.1 

SITUATION VACANT Reinforced concrete designer- 
nan with wide competitive experience required 


hester office of reinforced concrete engineers 
Pens scheme in operation. Capacity for supervision 
{ Juniors necessary. State age, experience, and salary 
Tequired. 


Box 2355, Concrete ConsTructiowat 
ENGINEERING, I4 nouth Street, Westminster, S.W.1 
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WANTED. Copies of Cowcrere ConsTRocTIONAL 
GINEERIN for January 1947 and December 1 
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Specialities Allied to— 

CONCRETE & BUILDING PRODUCTS 

including Accelerators, Retarders, Hardeners, 

Waterproofers, Oilproofers, Cement Paints, etx 

For full particulars please write 

ALLIED BUILDING COMMODITIES 
LITTLE BOYD, HUDDERSFIELD. 


A 160-F1 


PRESTRESSED BEAM. 


be present in the completed structure. 
nder this total load of 205 tons the 
deflection was } in The load was then 


increased to double the 
produced a detlection of 
visible crack appeared under a_ load, 
including the weight of the beam, of 
262 tons, when the deflection was 2] in 
Increments of about 20 tons were then 
added. At a total load of 3584 tons the 
deflection was 5] in., at 480 tons 10} in 


working load and 
14 in The first 


and at 528 tons 15] in.; at this load the 
test was stopped because no more weights 
were available Failure was considered 
to have occurred when extensive vertical 
cracks appeared. During the test, at 
about half the load at failure, when 
numerous cracks were visible, the load 
was removed and the cracks became 
invisible 

According to a report in Engineering 


News-Record casting of the beams for 
the bridge will commence soon The 
piers are built, and the centering 1s in 
position for one of the end spans The 
beams will be cast at the side of the road 


and be slid transversely into position, 


COPPER STRIPS 


for expansion joints 


All Reinforced Concrete 
Engineers recognise the 
advantages of using copper 
strips for sealing joints in 
concrete work. Copper 
is ductile, will not crack 
under repeated bending, is 
non-corrosive and is un- 
affected by wet concrete. 
We specialise in the supply 
of perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 
tailed specification. 


ALEX J. CHEETHAM LTD. 


MANCHESTER 


MORTON STREET - 
Telephone 


FAILSWORTH - 
FALisworth 1156-4 


a 


January, 


1950. 


= 
| 
tp 
H 
4 
¥ 
— 
4 
3 

| 
37 


MISCELLANEOUS. 


DATA FOR PRICING 
REINFORCED CONCRETE. 


Materials. 
(Delivered in London area.) 


AGGREGATES (per cu. yd.).—Washed sand, 17s 
Clean shingle: in., 15s. 2d.; in., 17s. 6d. 
Thames ballast, 15s. od. Broken brick, 
in., 178. 64 

Cement (per ton, delivered at Charing Cross). 

Portland cement, 6 tons and upwards, 62s. 6d. 
1 ton to 6 tons, 67s. 6d. Paper bags and 
non-returnable jute sacks Ss. extra. 

Rapid-hardening Portland, 6s. extra 

417," 85s. in 6-ton loads ; paper bags 4s. extra. 

Aquacrete, 41s. 6d. above ordinary Portland ; 
paper bags 4s. extra 

Colorcrete (buff, red, and khaki), in 6-ton loads, 
1045 paper bags Ss. extra 

Snowcrete, {11 135., inc. paper bags 

“Super-Cement,"’ 6 tons and upwards, 945 
(bags As. extra 

Snowcem paint, $65. per cwt. inc. containers 

SHUTTERING.—For prices of timber, refer to S.R. & 
O., 1947, No. 741 (price 1s.) and No. 94 (price 
44.) issued by H.M. Stationery Office 

REINFORCEMENT 


Mild steel round bars (per 
cewt.): Qin. to in., 245. & in. to $in., 
24s. 6d. § in., 25s. 6d. 3 in., 278 


Materials and Labour. 
(Contracts up to £5000 Inc. 1 per cent. profit.) 


PortLanp Cement CONCRETE, 1:2: 4 
Foundations, 2s. 1d. per cu. ft 
percu. ft. Beams, 2s. 6d. per cu. ft. Floor 
slabs 4 in. thick, 6s. 34. per sq. yd.; Do., 
in., 78. 9d.; Do., 6in, os. Do., 7 in., 
10s. 10d. Walls 6 in. thick, gs. 44. per sq 
yd. Add for hoisting 3s. 6d. per cu. yd. above 
ground floor level Add for rapid-hardening 
Portland cement 2s. per cu. vd 
REINFORCEMENT Mild steel round bars, includ- 
ing cutting, bending, fixing, and wire (per 
cwt in. to in., 38s. 6d. & in. to in., 
17s. 6d. & in. to 2§ in., 36s. 3d 

Extra labour to bends: } in. bars, $d. Jin., 14 
din., 13d. Jin. in., 2d. 
1in., in., 34. 13 in., 34d. in., 
44d. 14 in., 6d. 

Extra labour to hook bends: } in., 1d. 3 in 
ad. §in.,2$d. fin., 3d. jin., 34d. fin 
44. 1 in., 49d. in., 6d. 13 in., 72. 

SHUTTERING AND SuprortTs. 

Walls, 1405. per square. 

Floors (average 10 ft. high), 140s. per square. 
In small quantities, 1s. 6d. per sq. ft. 

Columns, average 18 in. by 18 in. (per sq. ft.), 
1s. 6d.; in narrow widths, 1s. 10d 

Beam sides and soffits, average 9 in. by 12 in. 
(per sq. ft.), ts. rod.; in narrow widths, 2s. 

Raking, cutting, and waste, $d. per lin. ft. 

Labour on splays, 34. per lin. ft 

Small fillets to form chamfers, 6d. per lin. ft. 


Columns, 2s. 3d 


Wages. 


The rates of wages on which the above prices 
are based are ; Carpenters and joiners, 2s. 114d. | 
© hour (carpenters 2d. a day tool money 
abourers, 2s. 44d4.; Men on mixers and 
hoists, 25. 5$d.; Bar-benders, 2s. 64d. 


Thus column specially compiled for and 
Consiructional Engineering,” and 15 structly copyright. 
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JOHNSON MEXRITE?*’ 


5/3, Concrete Mixer 


Completely enclosed a!)-stee! machine cut internal gear 
and pimon Non-rusting hand wheel. 
Power unit, 14 b.p. Petter 

Diesel radiator cooled 


inspection cover 
Fully accessible engine housing 
air-cooled, or Lister water-cooled 
Electric motor drive if required 
Weight, 9} cwt. Width, 2 ft. 8 in 
§ ft. to 5 ft. 6 in 


Easy loading and discharge. 


Length, 6 ft. Height, 


Mixing Drum (heavy 


cast iron base, heavy gauge cone pivots through 360 deg. 


Mobile model MIX RITE” 
Write for Folder MX /24. 


Trailer type also available. 


JOHNSON “‘MAXIBRATER” 
CONCRETE VIBRATING TABLE 


Average compressive strength of 5,858 lb. per square inch 


and in some instances well over 8,000 Ib.) obtained by 
well-known Midland firm of Contractors 
Concrete 


and Precast 
Manufacturers, in weekly tests over 12 months 
(name supplied on request 


Accommodates any pre-cast work 
up to 10-ft. lengths 


Design of table top en 


sures equal vibration over whole 
surtace speed 


Pp production Write for Folder X/24 


Write for detalie of our 
OONCRETE VI BRAT- 


TERMS CAN BE ARRANGED 
ING MACHIN E®: Tables, 
Internal vibrate: Piat- 


C. H. JOHNSON 
(Machinery) LTD. | 


imery) Ltd, MX/X/26 
Adsewood Road, Stockport 


Please ‘phone our nearest agent for deteiis. 
Leadon HOL. 17h Bristol: Lalegate 277. Newcastie-on- 
Tyme 23810. Glasgow: Central 2244. Yor ke. : Gubeley 872. 


Lar« Gatiey 4404 


January, 1950. 


(CONCRETE 
Continuous 

| 20/30 

per DAY. 

‘a 

| 

\ 
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Jaxwany, CONCRETE AND CONSTRUCTIONAL ENGINEERING 


YOUR VERDICT 


In recent advertisements we have endeavoured to show 
how, in the quality, quantity, availability and price of its 
product, the Cement Industry has set a standard unequalled 
by any other producing country in the world. 

It is because of its efficiency that the Industry is threatened 
with Nationalisation. 


DO YOU THINK THAT YOU AND 
THE COMMUNITY GENERALLY 
WOULD BE BETTER SERVED IF 
THE CEMENT INDUSTRY WERE 
NATIONALISED 


What does the record show elsewhere? 
Coal, Travel, Electricity, Gas are all dearer 


ISSUED BY THE CEMENT MARKETING COMPANY LIMITED 


Selling Organisation of 


THE ASSOCIATED PORTLAND CEMENT MANUFACTURERS LTD + THE BRITISH PORTLAND CEMENT MANUFACTURERS LTD 


Portland House, Tothill Street, London, §.W.1 
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CONCRETE AND CONSTRUCTIONAL ENGINEERING 


FRED MITCHELL SON 


LIMITED 


RIVER PLACE-CITY ROAD: MANCHESTER 


* Central JOS 9 
AND 


57 VICTORIA STREET: WESTMINSTER- LONDON S-Wi 


Telephone Abbey 7/03 


Published by Concarrs Pustications Lro., 14 Dartmouth Street, London, S.W.1. Telephone: 4581 
~ Printed by Burizs & Tasnem Lrv., The Selwood Printing Works, Frome and London 
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